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TWIN STRAI N E RS — standard equipment for clearing water 


and other liquids. One side always in operation while the other is shut off for 
cleaning. Sizes 2 in. to 42 in. Working pressures up to 150 Ib. Single strainers, 
too, where occasional shut-down is allowable. 


TWIN OIL STRAINERS (at right) built on same prin- 


ciple as above, especially for use with fuel and lubricating oil, and process 
liquids. Sizes 1 in. to 12 in., pressures to 300 Ib. 
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They avert calamities, these Elliott strainers. With unsleeping vigilance they render harmless 
the bits of debris, trash and foreign matter in water or oil that would otherwise score valve 
seats, jam or break pistons, clog lubricating lines, cause burners to fail, and all in all create 
enough delay, breakage and trouble to make glad the heart of any fifth columnist. 


Thousands of Elliott strainers in various types are serving the nation on shipboard, 
keeping oil and water lines clear... in power plants large and small . . . in the process 
industries, straining liquids and solutions of various kinds, such as paint, molasses, tar. Their 
uses are manifold — their combined protective value enormous. It is safe to say that should 
all the Elliott strainers now in service suddenly cease operation, the result would be as bad 
as a fair-sized naval defeat. 


If you have a straining question to answer, use the expert help of Elliott engineers. 


In a hydro plant — one of five 

La straining water for transformer 
cooling and generator cooling 
coils, and fire apparatus. 


‘CONTINUOUS STRAINERS 


clean themselves, need no atten- cially valuable where large quan- 
tion. Used on water lines, con- tities of fine dirt, etc., must be 
tinuous backflow automatically removed. Sizes, 4 in. to 24 in., 


flushing out foreign matter. Espe- pressure to 125 lb. > In a central station—one of 
three self-cleaning strainers which 
provide clear water for bearing 


= A-272 












SOCONY-VACUUM'’S FAMOUS LUBRICATIO 







REDUCED DECREASED § 
POWER CONTINUOUS EVE q 
CONSUMPTION PRODUCTION TENANCE | 


The “4-Factor” Story proved in Peacetime—Now vital in Wartime 


EVER BEFORE IN U.S.A. HISTORY has there been such grim, § 
absolute necessity for Correct Lubrication. It’s a keystone in ourf F 
Battle of Production. Without it no plant can achieve full efficiency.§  ~ 
For years Socony-Vacuum—the first to present and apply the prin § 
ciple of Correct Lubrication—has been proving to management that} 
it results in 4 savings which add up to a Lubrication Profit. Today, 
this Lubrication Profit pays off in Capacity Production! 


If you are interested in results, talk this over with the Socony-§ div. 
Vacuum man. Backed by 76 years’ experience, no one in the lubrica-§ Eele 
tion field is better equipped than he to give you the results you want! 


CALL IN SOCONY-VACUUM FOR CORREC!: 
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nj PROFIT NOW PAYS OFF IN... 





Production! 
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4. LOWER LUBRICATION COSTS 





SOCONY-VACUUM OIL CO., INC. » Standard Oil of N. Y. 
CONY: ff Div.+White Star Div.+Lubrite Div. ¢ Chicago Div. « White 
Drica: ff Eatle Div.- Wadhams Div.» Southeastern Div. (Baltimore) 
Magnolia Petroleum Co. + General Petrole an Corp. of Calif. 
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* BIG CAPACITY. Armstrong's 


distinctive “free-floating” valve mechanism 
permits use of considerable larger discharge 
orifices than possible with ordinary lever 
arrangements. 


% NO STEAM LOSS. Tre 


Armstrong Trap is suitable for variable 
load conditions and no steam passes through 
the discharge orifice even when there is no 
condensate load. 


AUTOMATIC AIR ELIM- 
INATION. Any air entering the trap 


ahead of condensate or coming in with 
the steam passes through the small vent in 
the top of the inverted bucket. This air 
collects at the top of the trap and is dis- 
charged ahead of the condensate when the 
valve opens. 














Use this special thermic vent bucket 


for EXTRA FAST air removal! 


WHERE large amounts of air must be 
handled quickly when steam is first turned 
on the use of an Armstrong Blast Trap 
will often work wonders in speeding up 
heating. An Armstrong Blast Trap differs 
from a standard trap only in that the in- 
verted bucket is equipped with an auxiliary 
air vent which is controlled by a flat disc 
mounted at the end of a strip or rustless 
thermostatic bi-metal. Air and water blow 
straight through (see picture at right) until 
steam comes in and causes the bi-metal strip 
to bend upward, closing the auxiliary vent. 
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F. apa speed in the Battle of Production means that 
production equipment in countless plants must deliver 
maximum output without interruption. Throughout the land, 
where steam is used, Armstrong Traps have taken their place 
in the battle line. 


SHORTAGE of fuel and rationing of power—the two men- 
aces encouraged by inefficient utilization of steam—get no en- 
couragement from Armstrong Steam Traps. Numerous users 
have reported that the steam saved by putting in Armstrong 
traps gave them the power equivalent to an extra boiler without 
the actual cost of putting in a boiler and firing it. 


MILITARY STRENGTH and Industrial Efficiency go Hand 
in Hand! Time and man-power used up in wasted power, wasted 
steam, wasted fuel means just that much less potentially available 
for the main effort. Armstrong traps also protect users against 
excessive maintenance and loss of output. 


ARMSTRONG offers a wealth of helpful, timesaving informa- 
tion to help users of steam secure peak performance. We will 
be glad to supply you with a copy of the newest edition of the 
popular 36 page Armstrong Steam Trap Book for solving virtu- 
ally any condensate drainage problem encountered in an industrial 
plant. See your local Armstrong Representative or write. 


ARMSTRONG MACHINE WORKS 


810 Maple Street Three Rivers, Michigan 
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Right: There are 48 Yarway 
Seatless Blow-Off Valves 
used in tandem—eight sets 
to each boiler—at the 
Bergstrom Paper Co. plant. 
a sT-31-olh-¥ he) ol -Iaehi to D487 
12 hours, day-in and day- 
rolUh maken Z-Mm Col fel li-Xe Me] o} olgeh ats 
mately eight thousand blow- 
downs in their fourteen years 
of faithful service. 
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It's YARWAY 








Left: Bird's-eye view of two of 
the three Yarway HI-LO Alarm 
Water Columns and Yarway SE- 
SURE Inclined Water Guges atthe 
Bergstrom Puper Co. plant. These 
al ¢:X-M ool (1a Mel -Tal-1geh- ane OLOnelele) 
Ibs of steam every 24 hours. 





























TLL 
at Bergstrom Paper Co. 


ARWAY Seatless Tandem Blow-Off Valves, Yarway HI-LO 

Alarm Water Columns and Yarway SE-SURE Inclined Water 
Gages—that’s the 100% Yarway score at the Bergstrom Paper Co. 
power plant at Neenah, Wisconsin. Worthy partners in protec- 
tion of vital power facilities, especially today, when the utmost 
in efficiency is demanded of every plant. 





The positive sealing and long, trouble-free service of the Yarway 
Seatless Valve have made it the most widely preferred blow-off 
valve for boilers and water-walls operating at pressures up to 600 
Ibs. For higher pressures (up to 2500 Ibs) the Yarway Unit Tan- 
dem, utilizing a hard-seat and seatless valve combination, answers 
all requirements for blowing-down or draining and for sealing. 


The Yarway HI-LO Alarm Water Column actuated by solid 
weights operating on the displacement principle to literally “weigh 
the water level,” gives instant, positive, hair-trigger action to 
warn by light, whistle, or both, of any dangerous deviation in > 
normal water level. 

The Yarway SE-SURE Inclined Water Gage gives constant visible 


indication of water level from any point in the boiler room—even 
directly beneath. 


Write for Blow-Off Valve Catalogs B-421 for pressures up to 
400 lbs; B-431 for pressures up to 2500 lbs; Water Column and. 
Gage Catalog WG-1808. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 








Yarway Type C Seatless 
Tandem Blow-Off Valve 
(angle valve Fig. 3910, 
straightway valve Fig. 
3912) for pressures up to 
600 Ibs. 





STEAM SPECIALTIES 
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OIL IS Sa 
AMMUNITION 


USE IT WISELY ! 
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TYCOL STEAM CYLINDER OIL 


In the words of one operator, “For the past six years we have been using Tide 
Water Cylinder Oil. During the entire period we have had no trouble of any 
kind with the engine. The troubles that once kept us on the run were eliminated 
six years ago.” Another operator had this to say, “The trouble we had been 
having with our steam engine cleared up immediately when we changed to 
Tycol oils. Besides giving us better lubrication the lower consumption actually 
saved us 3314% of oil costs.” 

These men, like many others, have ended what were literally lubrication 
nightmares. Tycol Steam Cylinder Oil cured these troubles. This modern lubri- 
cant is made from 100% Pennsylvania crude. Its maximum chemical and 
physical stability, and flat temperature viscosity curve assure effective lubri- 
cation and sealing films with resulting economies. 

Efficient lubrication assures untroubled engine performance for today’s 
heavy production needs. If you're plagued by lubrication worries call in a 
Tide Water engineer. He will recommend the proper Tide Water lubricant 
“engineered to fit the job.” Tide Water Associated Oil Company, 17 Battery 
Place, New York, N. Y. 


DRUMS! DRUMS! DRUMS! DRUMS! 
War needs make it extremely important that 
all empty drums be returned immediately. 








TIDE WATER ASSOCIATED OIL COMPANY 


A EASTERN DIVISION 17 BATITERS PLACE, NEW YORK 


Ww 





MAKERS OF THE FAMOUS VEEDOL MOTOR OIL 
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ARMS ror tie BATTLE OF PRODUCTION — 


* This is a mechanized war. Battles are being 
won by hard-fighting men who are well armed 
with modern equipment. 


In the battle of production the boiler operator 
whose effectiveness is multiplied by Bailey Meters 
and Control is like the machine gunner who rides 
to battle in a jeep, tank or airplane. Both men are 
better able to serve because they use modern arms. 


To win the battle of production, boilers must be 
kept in almost continuous service, maximum ca- 
pacities must be secured, fuel must be conserved, 
men and equipment must be protected against 
accidents, and new manpower must be trained. 


Bailey Meters and Control are helping to win 
this battle. They are modern arms for boiler room 
soldiers. By their use power engineers are able to: 


1. Avoid frequent shutdowns for maintenance. 

2. Stretch steaming capacity. 

3. Reduce consumption of fuel. 

4. Insure safety of men and equipment. 

5. Maintain efficiency while training new operators. 


Their use is explained in the bulletin “How to Safely 
Stretch Steaming Capacity”, which offers suggestions for 
the solution of many of today’s problems. To obtain a 
copy simply ask for Bulletin No. 16. A-B4-1 


BAILEY METER COMPANY 
1040 IVANHOE ROAD e- CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


2 


xD 


SEXY 
RLY 


x 


bL- 


Sra 
<LX/ 


NG 


complete Combustion Control System 


BOILER METERS © MULTI-POINTER GAGES © FLUID METERS @ RECORDERS © SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL © FEED WATER CONTROL 


12 POWER PLANT ENGINEERING 





WATER-COOLED STOKER SERVICE 
—NO MILITARY SECRET! 


Follow the Rise of Water-Cooled 


WATER-COOLED STOKER Stoker Sales 


PICKED for RELIABILITY This chart tells you 


Reliability was the Number 1 requirement at a glance how 
for fuel burning equipment under consider- power plant opera- 
ation by an eastern central station. Greater tors feel about the 
assurance of reliability was forecast by 
Taylor Water-Cooled Stokers. Accordingly, Taylor Water- 
the station purchased a 6-retort, 25-tuyere Cooled Stokers. 
Taylor Water-Cooled Stoker for applica- Many of the rea- 
tion to a 696 H.P. Boiler. The water-cooling 
=~ elements of the stoker were extended up the 
* front wall to provide economical thusiasm are found 
cooling of the front wall. in Catalog W, of- 


fered below. Why 
not send for it? 


sons for their en- 


Stoker... .Six-retort Taylor Water-Cooled 25QC9W... Turbine Driven 





Betiee 5: 6 Se tt 1G oo osc doses cacecscs acess 7 ORE 

Date Unit went into service................-2+08+-. May 2, 1940 

Coal burned since starting date 16,926,144 Ibs. 

Water evaporated since starting date 187,956,000 Ibs. 

Average actual evaporation. ..................-.+-. 1.10 Ibs. 

Average operating steam pressure 170 Ibs. 

Average operating steam temperature 375°F. 

Average operating CO. at 35,000 Ibs. per hr......... 13.8% 

Average flue gas temperature at 35,000 Ibs. per hr... 500°F. 

Average overall efficiency since starting up. ....- 82.1% 

Number of times and total hours unit was taken out of ) 4 times 

Service as a result of stoker and stoker vist total of 

system, inspection, cleaning and maintenance 8 days 

Availability factor 97.7% 

toad characteristics Gradual variations of 10,000 Ibs. to 48,000 
Ibs. with average of 22,400 Ibs. 

Maximum load carried for 4-hr. periods 48,000 Ibs. 

Coal................. Island Creek, Logan County, W. Va. (Mine No. 22) 

Material cost for stoker maintenance 


Coal Analysis 


Volatile matter 
Fixed carbon 


B.T.U. (as fired) 
Ash fusing temperature 





AMERICAN ENGINEERING COMPANY 
2408 Aramingo Avenve, Phila., Pa. 


Send me without obligation a copy of the 8-page 
Catalog W describing Taylor Water-Cooled Stokers. 
Name. 
Company Name 
Address. 
City 





TERRY 
SOLID WHEEL TURBINE 
ADVANTAGES... 


— The blades and the wheel (see above) are in at the back of the buckets and, therefore, close 
one piece so that there are no parts to be- blade clearance is not necessary. 


come loose or work out. As the only function of the blades is to form 
— The blades have large clearances. a series of pockets, wear of the blade edges 
is of little consequence and does not materi- 
ally affect the horsepower or efficiency. The 
important part of the bucket is the back, or 
— It is impossible for the blades to foul. bottom, which is a solid forging. 


— The blades are double rim protected. 


— End play will not damage the blading. 


— The power producing action of the steam in The Terry wheel will withstand abuse that 
the wheel takes place on the curved surfaces would wreck any built up wheel. 


THE TERRY STEAM TURBINE CO. 
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The Terry Solid Wheel Turbine is available in ratings from 5 HP 
to 2000 HP. It is built for all commercial steam pressures and 
exhaust pressures. Thousands of them are in daily service in 
central stations, industrial plants and on board naval vessels. 


Full details of the Terry Solid Wheel Turbine will be gladly sent 
upon request. Ask for Bulletin S-116. 


At right— 
Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the 
wheel bucket in which its direction is re- 
versed 180°. As this single reversal uses but 
a portion of the available energy, the steam 
1s caught in a stationary reversing chamber 
and returned again to the wheel.. 
This process is repeated several times 
until practically all of the use- 
ful energy has been utilized 


T-1147 


TERRY SQUARE- HARTFORD, CONN. 
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// use standard, open, 
~ sleeve-bearing motors 
=. S whenever possible . . 


The standard Tri-Clad motor, though classed as an 
“open” motor, is so well protected that it gives good 
service on many jobs for which specially protected motors 
previously were recommended. (See below.) 

Sleeve-bearing motors often can be supplied more 
readily than ball-bearing types because of the. present 
demand for ball bearings on other war equipment. 
Use ball-bearing motors only on applications where load 
or mounting conditions definitely require them. 


Special end shields and other modifications may result 
in delay for you and others doing war work. 

Consider the use of standard or multi-speed a-c motors 
in place of d-c wherever this alternative is possible. 


order motors early 
. . giving complete 
specifications . . 


i/ 
yy 


Place motor orders when you order the machines they 
are to drive. 

If you are planning motor drives for conveyors or 
other equipment for new plants, place orders as soon as 
design work indicates the motor requirements. 

Avoid delay and ‘“‘mix-ups” by giving complete specifi- 
cations as shown in table below, preferably on an order 
form which your G-E motor representative can supply. 





OIE EN Nee SN, 


eee 


priority information 
properly endorsed.. 


Yee complete 


The filling of many motor orders is delayed because of 
incomplete priority information. If in doubt about de- 
tails, call your local G-E office. 

When placing orders for motors, be sure that complete 
priority data accompanies each order in the form of 
certificates, endorsements properly signed, etc. The 
priority. is not effective in scheduling shipment until 
received by your supplier. 


Your needs and the war effort are best served by 
using the proper priority rating as assigned by the War 
Production Board for the job involved and requesting 
delivery no earlier than actually required. 

Builders of motor-equipped machines for subsequent 
sale may order their requirements in advance under the 
Production Requirements Plan. 


38 
Yy irk with G. E. for 
9 

delivery from local 

ice warehouse stocks... 

To meet urgent war needs, a supply of standard Tri- 

Clad motors is maintained at G-E factories and local 

G-E warehouses. Perhaps the motor you want, or can 

use with a few simple changes, is available for immediate 
shipment. 


Your local G-E motor representative can furnish 
information on motors which may be in stock in the fol- 
lowing cities: 


Atlanta, Ga. 
Boston, Mass. 
Buffalo, N. Y. 
Charleston, W. Va. 
Chicago, IIl. 
Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 
Davenport, Iowa 
Denver, Colo. 
Detroit, Mich. 
Houston, Texas 
Kansas City, Mo. 


Los Angeles, Calif. 
Milwaukee, Wis. 
Minneapolis, Minn. 
New York, N. Y. 
Oklahoma City, Okla. 
Omaha, Neb. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Portland, Ore. 
St. Louis, Mo. 
Salt Lake City, Utah 
San Francisco, Calif. 
Seattle, Wash. 

General Electric and its employees 

cre proud of the Navy award of 


Excellence made to its Erie Works for 
. the manufacture of naval ordnance. 














..with less outage and lower maintenance 


If yours is one of the many plants operating chain 
grate or traveling grate stokers, here are some sug- 
gestions that will help you get longer life out of 
your present equipment and minimize outage for 


ror pLANTS 
TRAV ELING 


see that it reaches 


Py GENERAL The two main causes of 
0 RATIO excessive outage and maintenance are 
(1) sustained or frequent overloading of stoker and (2) 
operating with insufficient draft resulting in positive fur- 
nace pressure. 


Where prolonged overloading is unavoidable, as is often .- 


the case in these days, good operation and careful attention 
to maintenance are especially important. Frequently, in such 
cases, the use of a higher quality coal will make it possible 
to carry the increased load without excessive outage or 
maintenance costs. 

Where difficulties are due to insufficient draft, the sugges- 
tions made under the heading “Draft” may prove helpful. 


FIRE (1) Determine by experimental operation the correct 
fuel bed thickness, grate speed and compartment air pres- 
sures for specific conditions of coal, capacity and furnace 
setting. Readjust promptly whenever a different fuel is sup- 
plied to the stoker. In general, fuel bed should be relatively 
thin; grate speed relatively fast. Some margin of grate 
speed should always be reserved for emergency condition. 


(2) Keep an even fuel bed thickness across the full width 
of the stoker. An uneven feed or fuel bed upsets air distribu- 
tion, causes fuel bed to burn out unevenly, permits overheat- 
ing of sections of the grate surface and usually results in 
high ash pit losses. 

(3) Where a low-set waterback is used at the rear of 


stoker, do not permit fuel to pile up at that point. Serious 
overheating of grate beneath may result. 


USING c 
GRATE 

: immed 
If this information a home man 


repairs or replacements. While they relate primar- 
ily to the two basic types of C-E stokers illustrated 
here, they are largely applicable to all chain and 
traveling grate stokers. 


444AIN AND 
STOKERS 


est to you, please 


jate inter - ganization. 
1 


n you 


(4) Keep an ample supply of coal in hopper—not less than 
half full — at all times during operation. Avoid segregation 
of coal sizes in hopper. Wherever possible use mechanically- 
operated swinging spout, traveling larry or non-segregating 
spreader chutes. 

(5) Do not permit too much ash to accumulate in ash pit. 
Hot ashes close to rear of stoker may cause warping of grate 
surface and rear shaft. Keep ash pit doors tight. Serious air 
leakage to furnace may occur at this point, causing an 
increase in the preventable fuel loss. 

(6) Serious damage may result from improper procedure 
in banking a stoker. Type of stoker, design of furnace and 
character of coal determine the proper method of procedure. 
Because of these variables, the space available here does 
not permit detailed instructions. However, it is a good 
general rule never to bank a hot fire—always burn down first. 
Information on proper banking procedure will be supplied 
by the stoker manufacturer on request. 


DRAFT (1) Operate with slight draft just above fuel bed. 
Plus pressure will cause excessive temperatures at grates 
and lower wall areas. 

(2) Maintain proper supply of air at all times. Either too 
much air or too little air will reduce efficiency and capacity. 

(3) Some air should be allowed to pass through grates at 
all times except when fire is banked. 

(4) Don’t force stoker beyond capacity of stack to carry 
away gases. 

(5) See that stoker dampers and their operating mechan- 
isms function properly. Check air seals occasionally to be 
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sure there is no leakage. 

(6) If boiler draft is insufficient, check setting and flue 
for leaks; also position and operation of boiler damper. Some 
improvement is usually possible. 


CLEANING (1) Remove siftings from air and sifting com- 
partments regularly to avoid any possibility of fire under 
grate. Where steam ejectors are used, drain lines frequently 
to assure dry steam. 

(2) Keep stoker exterior clean to prevent contamination 
of lubricants and excessive wear on moving parts. 


INSPECTION & MAINTENANCE 


(1) Inspect all accessible parts of stoker daily, and exam- 
ine stoker completely when shut down—at least twice yearly. 

(2) Replace broken grate elements promptly to prevent 
excessive sifting loss. Allow clearance between grate ele- 
ments when assembling to avoid damage due to their natural 
growth under heat. 

(3) Operation with distorted grate bars or rods may cause 
extensive damage. 

(4) Badly worn grate bar ends and driving chains, burned 
ledge plates, or the combination of these conditions, can 
cause excessive air leakage along the grate line. The result- 
ing “blow-torch” action is very destructive to parts in this area. 

(5) Check wear on chains and sprockets frequently. Re- 
versing them when badly worn prolongs their useful life. 
Proper chain tension should be maintained by adjusting 
“take-up” regularly. See that chains engage sprockets cor- 
rectly and advance evenly to avoid rapid wear. 

(6) Check gate tile and their supports regularly. Replace 
promptly when burned or warped to assure even fuel bed 
thickness. 

(7) Inspect drive mechanism occasionally for wear on 
gears, condition of bearings, alignment and lubrication. 

(8) Check alignment of shear coupling occasionally to be 


The C-E line of stokers is the most extensive on the market. It includes 
single retort, multiple retort, spreader, traveling and chain grate types. 


C-E STOKERS HAVE 


OVER 17,000 


URCHAS ED TO 


Reprints of this advertisement on 
heavy paper available on request 


BEEN P 
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sure that it functions properl ever use makeshift shear 
pins. If standard shear pins fgif determine cause of overload. 


(9) Inspect return rail@’when possible. Replace badly 


worn wearing strips promptly. 
Lubricate all points requiring 


LUBRICATIO lubrication on a definite sched- 


ule. Use the correct grade of lubricants. Give particular 
attention to the drive mechanism. Flush and clean gear case 
at least once a year. Refill to correct level with new oil of 
proper grade. Adequate lubrication is inexpensive insurance 
against outage and excessive maintenance. 


C-E TRAVELING GRATE STOKER— Typical installatior® view of the Coxe (bar 
type) Stoker. Unequalled for burning the 1 sizes of anthracite and coke 
breeze: also well suited to lignite and some free-burning bituminous coals. 
Approximate application range is from 150 rated boiler hp up to units pro- 
ducing 200,000 Ib or more of steam per hr. 


C-E CHAIN GRATE STOKER — Installation view of forced-draft chain grates; 
also built in natural draft designs. Particularly well-suited to the use of 
free-burning bituminous coals. Approximate application range is from 150 
rated boiler hp up to units producing 275,000 Ib of steam or more per hr. 
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This is no time to mince words 





The most important water in America 








Boiler water samples from a large army tank builder, four of the 
Nation’s biggest steel mills, a large chemical plant, a major rubber 
company, a munitions manufacturer and other war plants. These 
steam plants and hundreds of others are producing 24 hours a day at 
top capacity with the aid of Hall Service. i 
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over boiler water service! 


Steam production is too vital to the war 


effort to rely on half-way measures 


O part of your equipment is more im- 
portant to you today than that which 
produces your power. None is driven harder 
or put to more severe tests. None would prob- 
ably be more difficult to replace. Coddle it. 
Conserve it. But for victory’s sake, if trouble 
does arise, don’t trust its correction to half- 
way measures. Don’t experiment. Don’t guess. 
Half the boiler outages we are called on to 
correct needn’t have occurred. Half the re- 
pairs and replacements can be traced to in- 
correct diagnosis of their cause. They occur 
because there isn’t a preventive specialist 
on the job. 


What preventive measures are you taking 
against the four major enemies of steam 
production . . . Scale — Corrosion — Carry- 
over — Embrittlement ? 


Here’s one thing leading steam producers 
have found it profitable to do—investigate 
Hall Service. For it offers what might be 
called “preventive medicine for boiler plant 
ills” in the most complete and practical form 
possible to obtain, a service which has noth- 
ing to sell but knowledge . . . the “know how” 
to keep boilers on the line. 

The men who head the Hall organization 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH, PA. 


are the men who contributed so much to the 
basic principles of sound water conditioning 
. . . the men who did the pioneering in this 
field . . . the men of whose work it may be 
truly stated that there is no boiler plant in 
operation today that has not in some manner 
benefitted by their research. 

Thousands of case histories of industries 
served by Hall Laboratories offer a collection 
of facts and experiences that cannot possibly 
be equalled. Hall clientele is a Blue Book list 
of hundreds of the most important plants in 
the country. 

Too much of the victory effort depends 
upon the maintenance of production . . . too 
much depends upon your own plants’ produc- 
tion to mince words over the vital question 
of water conditioning service. Unless you are 
sure you have the best you can obtain... that 
it is unquestionably scientific and practice- 
proven, it is not good enough for you in times 
like these. 

If there is one thing you want today, it is to 
be ready with plenty and in time to meet the 
problems of steam production under trying 
conditions. We would be glad for the oppor- 
tunity to show you how Hall Service can 
provide it. 


HALL SERVICE IN A NUTSHELL 


At your immediate disposal are placed the technical knowl- 
edge and facilities of the pioneering leaders in scientific 
boiler water conditioning. In addition, with your full co- 


operation, Hall Service: 


. Minimizes boiler outages caused by water. 


. Helps maintain highest efficiency. 

. Establishes non-embrittling water. 

. Minimizes carryover. 

. Prevents corrosion in boilers and associated 
equipment. 

. Prevents deposition in water lines and cooling . 
systems. 


CHICAGO, AUGUST, 1942 
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Above—The modern generating station that supplies electric power for Colorado Springs, 
Colorado. At right—View in downtown Colorado Springs, with Pike’s Peak in background. 











AMERICAN BLOWER Forced Draft Fan driven through 
an American Blower Fluid Drive (Hydraulic Cou- 
pling) in the electric generating station shown above. 


THIS V-BELT DRIVE arrangement of an American Blower 
Forced Draft Fan driven through an American Blower 
Fluid Drive was pioneered in Colorado Springs. 
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AMERICAN BLOWER Induced Draft Fan, driven through 
an American Blower Fluid Drive. Write to the nearest 
American Blower branch office for complete data. 








Six 





bac 


a 
We 
Pere ge 
ne 
Rema 


Colorado Springs, famous health and pleasure resort, 
financial center and market for the Cripple Creek 
gold field, important distributing point for Colorado 
mined coal, has been “sitting pretty” for a long time. 
A “young” city, incorporated in 1872, Colorado 
Springs was quick to utilize the modern aids to civic 
progress ... by no means least among these, electric 
generating facilities capable of supplying abundant, 
dependable, electric power to meet all the needs of 
the community. American Blower Forced and Induced 
Draft Fans are functioning in the modern plant 
that supplies this power. And the 

plant is 100% American Blower ~~ 
Fluid Drive (Hydraulic Coupling) Aug. 
equipped —a fact that makes us Caw; 
doubly proud! ory 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator and Standard Sanitary Corporation 











B&W is naturally proud of the statistics covering the 
Radiant, Open-Pass, and Integral-Furnace Boilers 
sold in 1941 for central-station service, which, for ex- 
ample, show that 7! per cent were purchased by utility 
companies already having boilers of these designs in 







service or on order—definitely indicating the accept- 






ance of these designs. Twelve of the boilers will have 






individual steam-generating capacities of 500,000 |b. 






per hr. and over, thirty-five are designed for pressures 






of 900 psi or higher, and thirty-two for total steam tem- 






peratures of 850 F. or above. 






But greater pride is taken in the fact that each appli- 









cation is a pointed example of the adaptability of 






B&W designs to exacting central-station requirements, 





_ through the use of existing designs, the adaptation of 






an existing design, or the creation of a new design to 












meet specific engineering problems. And into each is 









built the broad experience of the B&W Company— 


} Bren-FASS BOILER | experience impossible to write into specifications or to 


show on blueprints, but is ‘inherent in all B&W Boilers. 










THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 
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The Novy "E" Award to the 
Barberton Works for pro- 
duction achievement isan 
honor not lightly bestowed 
and one to be cherished.” 
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New Armor-Plate..and Back on Duty 





APEXIOR on ou 


BOILER METAL GUARDS 
IT FOR THE DURATION 


American vessels, badly damaged at Pearl Harbor 
and in the South Seas —- “destroyed”, according 
to the enemy — are already back in service, re- 
paired, rearmored, fit for duty. 

And plenty of steam boiler equipment, thought 
ready for the bone-yard, has been cleaned up, 
given APEXIOR’S armor-plate protection against 
wear and corrosion, and recalled to active service. 

Make sure now that every tube and drum in your 
plant will be on duty for the duration... you 
can’t get replacements. If your boiler, when 
cleaned to bare metal, comes through the required 


pS ence test, APEXIORIZE, and with reason- 
able care it is good for years. 








APEXIOR Guarantees Good Metal Condition 
— no other protection offers 
the same assurance and security 


APEXIOR — Impenetrable Armor-Plate 
against Corrosion and Wear 


You put it on with a brush — hand or power- 
rotary. The chemically inert, tough protective 
coating fills and seals all joints, pores and sur- 
faces, rendering boiler metal immune to corrosive 
a resisting the erosion that would wear 

are metal down. 

Water scale, if any, adheres loosely, for there 
can be no direct, chemical bond. Off it comes by 
wire-brushing. 

In 2 or 3 or more years, APEXIOR will wear 
thin. Simple, single-coat renewal then restores its 


original protection. 
APEXIOR 
2 


For years, wise engineers have used APEXIOR 
NUMBER 1 as insurance of efficiency and good 
boiler housekeeping — supplementing proper 
feedwater treatment. 

Now, this precaution becomes essential. 


Recommended by all U. S. & Canadian 


boiler insurance companies. 


Write for Bulletin 1290 


+ + + + + H H FH 


REGUS PAT OFF 


THE DAMPNEY COMPANY OF AMERICA 


PROTECTIVE COATINGS FOR STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 
HYDE PARK : BOSTON ’ MASSACHUSETTS 


Atlanta Chicago New York Detroit Philadelphia 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P.Q., Havana, Cuba, Manila; P.I., Honolulu, T. H., 
Marine Dept., 114 Liberty Street, New York, N. Y. 
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One-Package Features 


Up to 33% Space Saved with one 
frame, one solid driving shaft con- 
struction. 


Overhang Cut as Much as 40%. 
Four solid supports assure precision 
balance . . . ease strain on vital parts. 


New Tri-Fit Design eliminates 2 sec- 
tion fits for more positive shaft align- 
ment, wearless and vibration-free 
performance. 


Splash-proof Motor standard equip- 
ment—100% designed for pumping. 


Easy-to-Get-at Casing simplifies stuf- 
fing box and waterseal gland inspec- 
tion. 


WHEN YOU BUY pumping equipment in 
wattime, it means — (1) getting top efficiency 
during the war emergency, and (2) getting longer life 
and increased economy for the post-war years ahead! 
That’s why you should know the full story about Allis- 
Chalmers’ new “one-package” Electrifugal Pumps. For 
here’s a line of pumps that are new all the way through 
— new in design . . . new in construction . . . new in 
performance. 

Listed at left are “5 Reasons Why” these pumps are 
able to give you this new kind of service. They are im- 
portant reasons, every one of them. They represent the 
type of design engineering that makes these pumps the 
most popular new pumps on the market. 

Important, too, is the fact that you can get these new 
pumps in sizes from 14 hp to 25 hp. 

For full details, call the pump engineer in the district 
office near you. Or write Allis-Chalmers, Milwaukee, Wis. 


A 1541 





ALLIS-CHALMERS 
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ELGIN HEAT EXCHANGERS 
(Continuous Blowdown Systems for 
boilers) Save fuel; Step up efficiency, 


@ Maintain Correct solub 


le Concentra. 
tion of boil 


T Production of 


@Assure uniform 
blow down rates de. 
Spite wide variations ass 

in boiler load — eliminating large 
wastefy] blowdowns at peak loads, 
@Save fue] 


by increasing feed water 
temperature, 


FACTS IN BULLETIN 519 


é 
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in, Illinois 
Avenue, Elgin. | 
— CORPORATION, 136 North Grove Ay 
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ELGIN SOFT 





POWER PLANT ENGINEERING 


DUPLICATE UNITS 


COMPLETE drawings, patterns, shop fixtures, etc., 
are on hand to duplicate any of the many modern 
Springfield steam generating units built in recent years. 
Capacities from 5,000 Ibs. to 450,000 Ibs. per hour, or 
more. Pressures from 75 Ibs. to 750 lbs., or higher. 
Springfield regularly takes contracts for complete steam 
generating units. 
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CTUAL records on recent war plant boiler 

installations reveal that Springfield’s design 

and method of fabrication and erection has cut 

from 30 to 60 days off the time commonly required 

for completion of the boiler installation. This 

important advantage is made possible by several 
factors. 


% SHOP ASSEMBLED SECTIONS. Sections 
of 3” tubes rolled into rugged electric cast steel 
headers are assembled complete with baffles in our 
shop saving weeks or months in field construction 
time, depending on the size of the units. Water 
walls are also shop assembled where field conditions 
permit. 


Each section is hydrostatically shop tested and 
inspected at pressure at least 50% over working 
pressure and never less than 500 Ibs. Springfield’s 
distinctive 4-tube grouping arrangement, combined 
with the sinuous headers gives each section rigidity 
and strength to withstand handling in shipping and 
in the field. Valuable time and labor savings, par- 
ticularly on shipments going into overseas locations. 


sx COMPLETE 90% OF INSTALLATION 
BEFORE DRUM ARRIVES. Delays in getting 


steel plates for drums is a minimum retardant on 
Springfield jobs. The setting can be put in, tubes, 
headers, water walls, auxiliaries installed—all before 


the drum arrives for connection. 


%* SINGLE DRUM. A minimum amount of steel 
plate is diverted from shipbuilding and other 
urgent uses when the Springfield design is used. 
Cast steel, the material selected for turrets and 
hulls of newest Army tanks, has long been used by 
Springfield to produce better headers for boilers 
and water walls. With one size of straight boiler 
tube, Springfield averages about 1/16 fewer tube 
sizes than common bent tube boilers. 


% DELIVERY. Springfield shops are not loaded 
up with mass production of standardized boilers. 
Immediate attention can be given to units to meet 
the most special needs. Write, phone or wire for 
quotations. SPRINGFIELD BOILER CO., 1951 
E. Capitol Ave., Springfield, IIl. 

















How Swartwout Feed Water Regulation 


— such as you may 
experience in BLACKOUTS 
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Responds to Sudden Load Fluctuations [: 


CUT POWER, suddenly, 2000 kilowatts at a time. 
Then restore the load, suddenly. Do the same 
with 8000 kilowatts. How will your feed water 
regulation respond to this gruelling job? Here 
are the results (see charts) of tests run by the 
Operating crew (no manufacturer's experts on hand) 
of a plant equipped with Swartwout Two- 
Element Feed Water System, serving a boiler 
working at about 850 pounds. Boiler feed fur- 
nished by motor-driven pump — uncontrolled. 
Note particularly the bottom chart —“Level.” 
e Swartwout two-element feed water regulation 
employs the same simple dependable principles 
as the “S-C” Regulator, with no intricate mecha- 
nism to get out of order. Automatic, or manually 
operated (auxiliary air) when desired, with manual 
control on main panel. Details gladly supplied by 


THE SWARTWOUT COMPANY 
18541 Euclid Avenue e Cleveland, Ohio 
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NO MATTER whether much or little water flows ove 
in pressure head” remains constant, creating the clouds of ¥ 
always present in the canyon. 


This same principle has been incorpor- 
ated in the Peabody CD (Constant Differ- 
ential) Wide Range Oil Burning System, to 
deliver finely atomized oil to the boilers at 
any rate of firing, from zero to full load. In 
the Wide Range System, fineness of spray 
is dependent solely upon the speed of oil 
rotation in the burner tip whirling chamber, 
which i _ function of the pressure drop DM ot 


across the tangential slots and the viscosity ro 
of the liquid. A WHIRLING CHAMBER PRESSUR: 


The Peabody CD Wide Range System is - soldat stinasreetle 
the one certain means of assuring perfect area 
. combustion in plants with varying load re- 
quirements. It can be installed with Peabody 
’ Wide Range Burners built to fire oil only 
or oil, gas and pulverized fuels combined. 
No firing.equipment gives greater flexibil- The Press 
ity in choice of fuels and operating range. 
That is why you should equip your plant 

with Peabody Burners. 





PRESSURE 














CAPACITY —- PERCENT OF FULL AD 


Tip Section of 


PEABODY 
Wide Range Oil 
Atomizer 


PEABODY ENGINEERING CORPORATION 


580 FIFTH AVENUE « NEW YORK 














PEABODY LIMITED, LONDON 
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This one-line diagram got 
action. It enabled us to start 
work immediately on stand- 
ard distribution equipments 
for the large war project 
sketched below. On the op- 
posite page are views of the 


equipments, installed. 
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HEY Used Load-center Distribution— 

High-voltage power goes right to load- 
center unit substations, from where it is 
distributed directly to the loads through 
short, low-voltage secondaries. This reduced 
the amount of cable copper to one-seventh— 
saved more than 290,000 pounds of hard-to- 
get copper. 

They Used Standard G-E Equipments— 
Standard G-E metal-clad switchgear equip- 
ments and unit substations were ordered at 
an early stage of construction. These “‘pack- 
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nyyst give us «1 simple 


one-line diagram and 


we'll go right to work on 


sondard equipment 


GOT THIS WAR PLANT ROLLING MONTHS SOONER 


CVV ESET. oF Pe ey 


Saved Months — and 145 tons of copper 





aged” units arrived at the job when needed, 
and were installed quickly and easily, The 
safety metal-enclosed construction protects 
personnel and gives extra assurance of service 
continuity. 

Standard G-E load-center units will get 
your machines rolling months sooner than is 
possible with nonstandard equipments, with 
tons less copper and other war-vital materials. 
Ask the nearest G-E office for additional 
information. General Electric Company, 
Schenectady, N. Y. 


The Navy “E”, for Excellence, has 
been aworded to 92,780 General 
Electric employees in five plants 
manufacturing naval equipment 
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A METAL-CLAD SWITCHGEAR EQUIPMENTS—Onr factory 

went right to work on these safety-enclosed, standard switchgear 
equipments, which protect and distribute primary power. Here they 
are shown installed—fully co-ordinated, metal-clad assemblies of 
breaker, instrument transformers, buses, and all associated equip- 
ment. They were received all ready to be set in place and connected. 


INDOOR LOAD-CENTER UNIT SUBSTATION — Load- 

center unit substations were put intotransform primary power at the 
load center, and distribute power at 480 volts right to the loads. These 
standard units are complete, combining Pyranol transformers, easily 
removable air breakers, current transformers, and buses, all co-ordi- 
nated as an integral part of the load-center unit substation. 


OUTDOOR LOAD-CENTER UNIT SUBSTATION—Here is 
one of the standard 

outdoor unit substations, 

installed. The unit sub- 

stations, too, were re- 

ceived all ready to be 

set in place and con- 

nected. 


Planning a New Plant, or Extension? 


These three steps will help you to order standard switchgear equip- 
ments and unit substations for new war-production plants at an early 
Stage of construction: 


1 Calculate the total kva you will need. Your consulting engineers can help you to 
determine this accurately. 

2 Divide the total load into separate load zones of 500, 750, of 1000 kva each. 
3 Divide the load of each zone into feeder loads and draw a one-line diagram of 
your proposed load-center system, showing the functions to be performed and the ratings 


required. With this one-line diagram you can immediately order your standard 
Switchgear equipments and unit substations. 


For further aid, ask for our new bulletin GED-1006 








GETTING THE Y0S7 FROM YOUR THERMAL INSULATIONS... 


NT 





NUMBER 4 in a series of 
messages to American indus- 
try devoted to conserving 
heat, improving operation and 
increasing production through 


modern insulation practice. 


* EHRET'S 85% MAGNESIA 

and many other Ehret heat 

insulating materials are 

fully treated, beth as to 

selection and application, 

in the new 176-page Heat 

Insulation Handbook. It 

will be furnished, with- 

out obligation, to those interested in getting the 
most from their thermal insulations. Write today 
for your copy of Handbook B 208. 


EHRE 


Caen; paints and the ability of the painter are the raw materials 
which enter into the making of a painting. The degree of knowl- 
edge and skill possessed by the artist determines largely whether 
the finished picture will be a valueless daub or a priceless master- 
piece. Similarly, even the best of thermal insulating materials will 
fail to fulfill their functions if they are not properly applied. Selec- 
tion of an efficient time-tested material, such as Ehret’s 85% 
Magnesia, is of primary importance. And the skill with which Ehret 
approved contractors apply coverings and blocks to piping, boilers 
and equipment is equally vital to overall insulating efficiency. 


MAGNESIA MANUFACTURING CO. 


Qt VALLEY FORGE, PENNA, 


-». THERE IS AN EHRET DISTRIBUTOR OR CONTRACTOR IN EVERY INDUSTRIAL AREA 
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STEP UP PLANT EFFICIENCY BY~ 
] TAKING CARE OF TOOLS 
\“2 PREVENTING BREAKDOWNS 
3 CUTTING DOWN ACCIDENTS 
Vole) MR lel bal te 
5 MAINTENANCE AND REPAIR 


6 ADAPTING OLD MACHINES To NEW USES 
7 cuTTING WASTAGE 


Five of the nine suggestions for “Increasing Plant Efficiency” in 
WPB’s PRODUCTION DRIVE include problems in which Standard 
Lubrication Engineers can give you valuable help. For instance: 


\ /CUTTING WASTAGE 


@ CUTTING WASTAGE of oil is important. But cutting 
wastage caused by poor lubrication is one of today’s 
most serious problems. 


There’s where a Standard Oil Engineer can be of 
real help to you. He can locate hidden waste that 
you might overlook in the press of other problems. 
Here are some of them: 


@ Excessive power consumption on conveyors, re- 
duction gears, etc., caused by wrong lubricants. 


® High labor costs for cleaning gear cases, oil circu- 
lating and hydraulic systems. 


® Lost production time from unnecessary shutdowns 
for cleaning. 


® Damaged equipment caused by the use of the 
wrong lubricant through inefficient lubricant han- 
dling methods. 


There are many more ways that wastage can slow 
down your drive for production. Let a Standard 


Lubrication Engineer help you find them. Take ad- 
vantage of his recent experience on problems just 
like yours. 


HOW TO PREVENT WASTE IN 
HANOLING 
LUBRICANTS 


The Engineering Bulletin, “Stor- 
age and Handling of Lubricants,” 
may have a few timely suggestions 


_for you to help prevent wastage 


caused by contamination of lubri- 
cants in your plant. It will be par- 
ticularly helpful to new men in 
charge of lubrication. A copy will 
be sent you without obligation. 
Just write Standard Oil Company 
(Indiana), 910 ‘5. Michigan Ave., 
Chicago, Illinois. 


OIL IS AMMUNITION...USE IT WISELY 


Copr. 1942, Standard Oil Company 
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INA CUTS WASTE 
AND WEAR 


ON ALL THESE MACHINES 


Berore redesigning or replacing leaky bearings, 
try Stanodrip on them. See if it doesn’t eliminate 
the waste, damage to products, and dangerous oil 
spots around equipment as it did on the machines 
shown below. 


Bearings and slip ring on this toothpick polishing ma- 
chine (above) screeched when lubricated with a straight 
mineral oil, unless they were flooded. But then oil leaked 
into the polishing drum and onto the floor. Stanodrip 
stayed off the floor, out of the drum, and in the bearings. 





Sliding shoes on a stapling machine at a Wisconsin box 
company required a particularly tacky lubricant. A spe- 
cial product —difficult to get—was being used. Stanodrip 
was tested. With it, consumption was low, wear negligible, 
and it was easy to obtain. 


The problem of stock spoilage on this paper folding ma- 
chine was also solved with Stanodrip. It eliminated oil 
creeping along the shafts onto the paper. It reduced power 
consumption, too, because it stayed in the bearings, and 
kept them properly lubricated. 


’. 


KEEP SMALL TURBINES ON 
THE LINE... LESS CLEANING 
.. FEWER OIL CHANGES WITH 


STANO/L 


Every minute of generat- 
ing capacity counts . . 
every man-hour of labor 
is needed . . . every gallon of oil is vital. Cut wastage 
on all three. Put Stanoil on all turbine-driven auxiliary 
equipment. Here’s an example of the saving you may 
make. 

The turbo-generator, above, in a Michigan plant was 
shut down every six months to change oil and clean the 
oil system. Then, in July, 1937, Stanoil was installed. A 
recent letter from this manufacturer states, “You'll no 
doubt be pleased to learn that the Stanoil No. 25 which 
you recommended for our 250 KVA Turbine is still in 
use and apparently in good condition.” 

That means five years without a forced shutdown for 
changing oil . . . without the extra labor for cleaning, 
and with only a small amount of makeup oil used. 

Ask a Standard Lubrication Engineer to tell you more 
about Stanoil and its application to gear cases, and cir- 
culating and hydraulic oil systems. 


HERE'S WHERE YOU'LL FIND 
A STANDARD OIL ENGINEER 


Call any local Standard Oil Company (Indiana) office in 
the middle western states listed below, or 910 South 
Michigan Avenue, Chicago, Illinois. In Nebraska, write 
Standard Oil Company of Nebraska at Omaha. 





COLORADO « ILLINOIS * INDIANA * IOWA + KANSAS « MICHIGAN 
MINNESOTA * MISSOURI * MONTANA « NORTH DAKOTA « WYOMING 
SOUTH DAKOTA + WISCONSIN 





OIL IS AMMUNITION... USE IT WISELY 











STANDARD OIL COMPANY (INDIAN 
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Periodically, over 33 years, we have been asked this question. 
Uncle Sam asked it recently. The answers landed one of our 
largest government orders for Feed Water Regulators. Qur own 
research staff is continually answering this question by experi- 
menting with every known valve actuating force and with some 
not generally known. Over 60,000 users of COPES Thermostats 


answer the headline question this way. 


1, The'COPES Thermostat is simple, 
positive and rugged. It utilizes the 
expansion and contraction principle 
rs develop a powerful mechanical 
lorce. 


2. The COPES Thermostat responds 
quickly and evenly to load changes 
as reflected by changing water level. 
(5 to 8 times faster than an other 
common method.) 


3. The COPES Thermostat is com- 
pletely automatic, permanently ac- 
curate and dependable. 


4, The COPES Thermostat will out- 
last the boiler it protects—requires 
nothing more than routine inspection. 


5. COPES Thermostats are used out- 
doors on hundreds of boilers subject 
to the elements from — 40°F. to 
+110°F. They can take it. 


6. COPES Thermostats are made in 
several types to meet the space re- 
quirements of any installation on 
land or sea encountered in over 33 
years of specialized Boiler Feed 
Water Control experience. 


7. COPES Thermostats are proving 
these qualities in over 60,000 appli- 
cations with boilers of all makes al 
400 lbs. to 1,000,000 lbs. per hour 
capacity at all pressures up to 1900 
lbs. under all kinds of load condi- 
tions in every part of the world. 


Forthe benefit of newoperating 
personnel in your power plant, 
write for text book titled, ‘“Me- 
chanical Feed Water Regulation 
forBoilers.” Forinformationabout 
Flowmatic, the modern 2-element 
steam flow-control, write for 
booklet 409-B. 


NORTHERN EQUIPMENT COMPANY 


822 GROVE DRIVE, ERIE, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS IN CANADA, ENGLAND 


REPRESENTATIVES EVERYWHERE 


MORE THAN 60,000 
COPES THERMOSTATS 


-- e Are Helping Make 
Charts Like This 


The load charted on this central station boiler jumped 
from 150,000 to about 300,000 pounds per hour 
within 3!4 minutes, the boiler water level rose only 
2% inches. This close stabilization of the water level 
was provided by a COPES Flowmatic Steam-Flow 
Type Regulator, adjusted to maintain a slightly higher 
level on heavy loads than on light. Flowmatic permits 
adjustments to provide any boiler water level char- 
acteristic desired. 


% GET CLOSER LEVEL CONTROL WITH THE §5 Lowy Tic 
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use this check list 








The turbine that has ALL these features, 
is the “most turbine for the money” 


dual protection against overspeed. Steam shut off simultaneously by two 
independently actuated valves. 


spun blade tenons to provide a permanent shroud fastening without setting 
up stresses in the blades. 


sparkless overspeed trip for explosive atmospheres. 

contoured steam path for maximum efficiency. 

dynamically balanced rotor. 

iron alloy bushings to seal the inlet valve stem—no soft packing. 
@ steam strainer around the inlet valve to reduce erosion and clean the steam. 
Yougetal/thesefeaturesinaWestinghouseType __ the largest; experiencein designing and build- 
C turbine (only Westinghouse has them all)... | ing condensers and steam auxiliaries... assur- 
and you get extra values, too. These extra values ance of co-ordinated efficiency throughout the 


are important: specialized turbine engineering steam plant; a nation-wide field service that can 
experience, covering the entire fieldfrom5hpto putasteam expert in your plant on short notice. 


materials. If such changes become necessary, you may be sure 


| The nation’s war needs may require certain changes in turbine 
that the Westinghouse standards of quality will be fully maintained. 


J-50418 











1 equipment—aA complete range 
of steam turbines for mechanical or 
generator drive, from 5 hp to the 


more help in the selection of your next turbines ee eee 
These books give full application information: B-2230-A on ee ee 
TypeC general-purpose turbines; B-3012 onTypeCH heavy- 
duty turbines; F-8603-A on integral gear units; B-2278 on 2 engineering — A complete 
coupled reduction gears; B-2198-A on large industrial tur- engineering service to help you 
bine generators. Write for the books you want. Westing- select and apply the steam equipment 
house Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. best suited to your requirements. 





turbine selection 
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AMERICAN (cf oneats STOKERS 


The Timely Solution for 
the FUEL OIL 
SHORTAGE PROBLEM 





FEEDING: 


The coal is placed on the 
front of the stoker. Note 
8 Scene of users of types and the distillation of volatile 


grades of fuel threatened by im- gases from the green fuel 
pending shortages are now about to at furnace front. The gas is 
make decisions on the best kind of completely consumed in 
protection to install before the heat- passing over the hot coke 
ing season starts. Many will favor in the rear. 


changing over to hand _ operated 
grates as the solution offering the 
advantage of MINIMUM INVEST- 
MENT. 





What may not be known is that 
this “minimum investment” will buy ON a 
more than just ordinary grates. IT 
WILL BUY AMERICAN “SELF- 
CLEANING” HAND OPERATED LEVER 
STOKERS. Users report ability to 
maintain high CO. and carry loads DOES 
as high as 150% to 200% of rated IT 
capacity with practically all kinds and 
sizes of bituminous coals. No electric ALL ; 





or steam power is used. Power cost 








is zero. 

There is no time to delay. Start An occasional pull on the lever advances the partially consumed coal towards the dump plate. 
now. Give us width and depth of 
furnace for quotation. We will be 
glad to help you make out proper 
applications for requesting a WPB 


rating to qualify for immediate de- DUMPI NG . 


livery. Write, wire or phone today! 





Dropping the dump bar re- 





leases the dump plate and 
discharges ashes into the 
pit without disturbing the 
fire. Simple, effective, fool- 


Opportunities for Sales Engineers 


Some territories are open for experi- 
enced sales engineers familiar with 
steam plant boilers and furnaces. In- 
formation on request. Please furnish 




















record of your experience and refer- pr oof! Tl 
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the 
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BURN ER Thousands of 
COMPANY Overfeed Stokers 





. and combustion engineers all recognize 
ws as the highly successful method for burn- 


ing coal smokelessly and economically. 


5. BURNS ANY COAL. Uses local BOL 
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B AMERICAN COAL BURNER CO., : 1, ANY SIZE. _ — a — coals and cheapest grades of bitu- 
= 22.18 East Erie St., Chicago, Il. r ‘ wie of coal from 100 Ibs. 0 minous coal of all sizes from dust to mine 
: (1 Please mail descriptive literature. : st cence’ run. No clinkers. 
: (0 Send quotation on AMERICAN “SELF- : EASY TO ORDER. Just tell us the 6 EASY, SIMPLE OPERATION. No ex- 
: apc ae a hence: ~ tgpagaaied H dimensions of the furnace. See coupon. "pert handling of shovel required. 
o e following fturmace: Width.....-. : | H tJ 1 H + 
8 Depth...... Kind of Boiler............ 5 & QUICK INSTALLATION. Put it in oe = > ie Srpeliay, nen panies 
Dts. 5 6 x 0 i ' " in a day's time. pases Soph 
| (CUT am interested in selling AMERICAN 4 7, NO FANS, NO MOTORS—NAT- 
i HAND OPERATED STOKERS. E 4, MODERN FIRING METHOD. Em- " URAL DRAFT. Power failure or en- 
4 i ae te et Re ee : ploys the fundamental -"Cokal" firing forced "black-outs" will not affect the 
= Company 8 principle—the coking method which gov- operation ,of the American Hand Oper- 
Se, See eR OER Ret te £ ernment engineers, smoke departments, ated Stoker. 
L eee STEN Ce ee ee ' 
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Structural strength is built into Marley 
Cooling Towers: (1) By proper and conserva- 
tive engineering and design. (2) By using the 
recommendations of the U.S. Forest Products 
Handbook covering unit working stresses and 
other values. (3) By using materials and meth- 
ods carefully determined as "best for service.” 


The large number of Marley towers produced, with 
the cumulative experience they represent, has enabled 
Marley engineers to establish standardized details 
for all sizes and types of towers to meet the various 
stresses that may be imposed or specified. 


RUGGED FRAMEWORK — As the photograph above illustrates, 
diagonal bracing in both directions is liberally used in addi- 
tion to the many columns and struts on close centers. 


BOLTED THROUGHOUT — Strength of all connections is developed 
with bolts and plates, no nails being used. Only the frame- 
work is figured to carry the stresses, partitions and casing 
receiving no credit. 


One of a series of ad- 
vertisements, each de- 
voted to a Marley cool- 
ing tower feature that 
has become an accepted 
standard of the best 
practice in modern 
mechanical draft water 
cooling. 


CAST IRON HARDWARE — Here pictured are a few items of 
Marley structural hardware used as column base plates, 
joint connectors, etc. “Side-hill washers” provide seats for 
bolting through diagonals without notching. Also various 
castings provide bearing surfaces for butt ends of diagonals. 

These features which assure longer and safer years 
of service are but a few of the reasons why so many 
more cooling towers bear the Marley name. 


COOLING TOWERS 











HE five boilers in J&L’s Eliza Fur- 

nace Department can produce a mil- 
lion and a half pounds of steam per hour. 
Automatically burning blast furnace gas, 
or any combination of gas and pulver- 
ized coal when gas fuel is scarce, they 
supply an unfailing steam supply for 
extremely fluctuating loads in the 96” 
strip mill. How they function is an en- 
gineer’s dream. 

As each hot slab enters the rolls, the 
surging current, on the ammeter, nearly 
jolts the pen off the chart. In the load 
dispatcher’s office, the recording watt- 
meter spins an uncanny story of instan- 
taneous power load pick-ups of 20,000 
to 25,000 kw.—and equally speedy cut- 
offs as the mills release their loads. , 

In the generating room, the turbine 
groans as it shoulders the violent load 
increases—and the steam-flow pen inks 
a wicked “‘sunburst”’ as it shifts with the 
load on a seesaw. But over near the 
boiler room the steam pressure chart 
shows maintenance of pressure at 410 
lbs. within one per cent! Surely the boiler 
room gang must be working black magic 
to hold that pressure constant! 

Along the firing aisle, on five gleaming 
panel boards, red and green lights flash 
on and off, silently signalling the auto- 
matic starting and stopping of powdered- 
coal burners, the opening and closing 
of dampers. 

We pass one boiler and then another 
—not an operator is in sight. At the 
third boiler, one man calmly views the 
panel board while another man eats his 
lunch. 

While the load is jumping all over the 
lot, Hagan Automatic Combustion Con- 
trol is on the job, ably directing the com- 
plex system of fans, burners, dampers, 
boilers and turbines. Hagan Control 
maintains maximum fuel efficiency by 
correctly proportioning the fuel and air. 


HAGAN CORPORATION 


Here’s a REAL Yardstick 
for Control Performance! 


... the Hagan job in the J&L Eliza worrs 


It distributes the load evenly among 
the boilers, automatically regulates drafts 
and pressures without human attention. 
This is fully automatic Hagan Combustion 
Control at its best—the control system 
that thinks like an engineer and acts 
instantly! 
WHAT CAN HAGAN DO FOR YOU? 
Simply this. If standard Hagan equip- 
ment can handle the J & L-type loads— 
admittedly unusual—and maintain max- 
imum efficiency continuously, that same 
standard Hagan equipment will do the 
best job you ever saw in your own plant 
—large or small— without pampering. 
All we ask is the chance to prove it. 


HAGAN, AUTOMATIC CONTROL panels for five 
boilers in Eliza Works of Jones & Laughlin Steel 
Corporation. This is one of the most complete 
combustion control systems in existence. 





HAGAN CONTROL JOBS 
IN J&L WORKS 


Eliza . . . Combustion control for five 
boilers. Three pressure reducing and de- 
superheating systems. Full automatic con- 
trol on slab-heating furnaces. Blast-fur- 
nace gas bleeder control. 


South Side... Soaking pit control. Open- 
hearth furnace control. 


Aliquippa . . . Combustion control for 
blooming-mill boilers. Combustion con- 
trol for coke-plant boilers. Pressure re- 
ducing and desuperheating control. 


Hazelwood... Combustion Control for 
coke-oven boilers. : 











* 300 ROSS STREET - PITTSBURGH, PA. 


COMBUSTION CONTROL 
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$15,000 Saved 
By Minor Installation Change 


Enlarged tube sheet holes were causing chronic leaks at ferrule and 
packing joints of this power plant’s condenser. Before purchasing 
new $15,000 tube sheets, the plant called a Scovill consultant to the 
scene. Scovill suggested a change in installation which not only 
eliminated the difficulties due to enlarged tube sheet holes, but the 
ferrule and packing as well. The change was made, saving $15,000. 


Use the laboratory behind the page 


... To Make Scarce Metals Serve You Better and Longer 


“At 210° F., recommend 70-30 Cupro- 
Nickel” . . . said Scovill’s laboratory 
technicians, solving a complicated heat 
exchanger problem for a Scovill customer. 
You too may find that Scovill’s labora- 
tories can help you find the right tube for 
the job, or make the tubes you have stay 
on the job longer. 

Scovill’s new Heat Exchanger Tube 
Manual well illustrates the wide scope of 
Scovill’s Service to Condenser Tube users. 
When any special problem in metal arises, 
whether it be the selection of materials to 
resist corrosion... or an expert analysis 
of your conditions of heat; transfer or fluid 
flow . . . use the laboratory behind the page 
for time-and-money-saving results. 

The new edition of the “Manual’’ in- 
cludes charts, formulae, specifications and 


technical discussions — all on subjects of 
interest to those engineers and associates 
who are constantly needing unusual prac- 
tical data to help them solve their heat 
exchanger and condenser tube problems. 

Another publication — “Scovill Con- 
denser Tubes” —is available to others 
whose heat exchanger tube problems are 
concerned with the more common prob- 
lems of corrosion, material selection and 
methods of installation. 

And yet these two publications repre- 
sent only one of Scovill’s three services 
for power, marine, and refinery engineers. 
Scovill’s service in Manuals is supple- 
mented by Scovill’s field service in men, 
and Scovill’s laboratory service in metals. 
Write to Scovill Manufacturing Co., 
17 Mill Street, Waterbury, Connecticut. 


ONE PRODUCT...THREE SERVICES 
@ SERVICE IN MEN 
@ SERVICE IN METALS 
@ SERVICE IN MANUALS 





MORE POWER from 


your PRESENT 


FOR BETTER 


ATOMIZATION 
n effi- 


Installation of 4 
cient atomizer 


int in your 
steam line Will secut- 
aid materially 19 Oe 
ing better oil ato 


ion. aoe 
se Texaco Lubricatio® 


thod 
Coram vig shecrrminal eet 
i Hing nC 
a oe atomizer quill. 


Best test O 
nation of 
should b 
stain throug 


AR-TIME power demands 

have put hundreds of standby 
steam engines back on the line... 
made vital the need for uninterrupted, 
maximum output from every available 
power source. 

Hundreds of reciprocating steam 
engines are delivering dependable 
power ... with low oil consumption 
. . » because lubricated with Texaco 
Steam Cylinder Oils. 

There is a suitable grade of Texaco 
Steam Cylinder Oil to meet every con- 
dition of temperature and pressure. 
These Texaco oils atomize com- 
pletely, adhere to cylinder walls and 


HELP WIN THE WAR 
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separate rapidly from the exhaust. 

The outstanding performance that 
has made Texaco preferred in the 
fields listed in the panel has made it 
preferred by prominent steam engine 
operators everywhere. 

These Texaco users enjoy many 
benefits that can also be yours. A 
Texaco Lubrication Engineer will 
gladly cooperate ... just phone the 
nearest of more than 2300 Texaco 
distributing points in the 48 States, 
or write: The Texas 
Company, 135 
East 42nd Street, 

New York, N. Y. 


BY RETURNING 


EM PTY 


engines 


--- HIGH PRESSURE OR LOW...super- 
heated or saturated steam... exhaust or 
condensate that must be oil-free...there 
is a Texaco Steam Cylinder Oil exactly 
suited to your needs. 





THEY PREFER TEXACO 


* More stationary Diesel horse- 
power inthe U. S. is lubricated with 
Texaco than with any other brand. 


% More Diesel horsepower on 
streamlined trains in the U. S. is 
lubricated with Texaco than with 
all other brands combined. 


% More locomotives and cars in 
the U.S. arelubricated with Texaco 
than with any other brand. 


%& More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


%& More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 











Tune in the TEXACO STAR 
THEATRE every Sunday night 
—CBS 


DRUMS PROMPTLY 


TEXACO Lubricants and Fuels 


FOR POWER PLANT EQUIPMENT 
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Cover: A recent view of Grand Coulee Dam where a broad white 
avalanche of water will soon spill over the center crest—creating a 
waterfall twice as high as Niagara. The third, 108,000-kw. generator 
was placed in service recently, giving the development a capacity 
of 324,000-kw. During 1941 the power plant generated more than 
200,000,000 kw-hr., enough power to produce aluminum for 500 
four-motored bombers or 2800 fighter planes. 
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” ORE THAN 50 per cent of all traps in our plant 

are Yarway Impulse Traps and we are standard- 

izing on them as fast as other traps wear out,” reports 
this leading Newark, N. J., laundry. 


**We like them because they are so easy to install, 
saving time and money. Because we can get maximum 
temperatures even with three units on one small trap. 


the machines.” 


Three good reasons of the many that have influenced 
the purchase of over 130,000 Yarway Impulse Traps 
by almost every branch of Industry, 

Why don’t you standardize on Yarway Traps for 

eff 
ciency; for their lower installation and maintenance 
cost; for their fuel economy; for their saving in valuable 
floor space around machines and for their applicabili 
to most all trap needs —(same valve and seat for 
pressures without change). 


You probably can install Yarways for as little asi 
will cost to repair old traps in your plant. See your Mi 
Supply dealer—or write for Catalog T-1736. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia, Pa. 
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Inventions Lead to Victory 


By COLONEL L. B. LENT 


NVENTION, 

says the diction- 
ary, is mental 
fabrication or con- 
coction. By this 
definition, every 
fresh idea is an invention. Since human 
beings started to engage in mortal com- 
bat, those with the best weapons and 
smartest ideas usually emerged victorious. 
This has been true for thousands of years. 
In modern warfare, it is still true. 

It is not too much to say that mod- 
ern warfare is largely a battle of in- 
ventive ideas. In the past, American 
inventive genius has been largely re- 
sponsible for the development of our 
industries and the constant betterment 
of our standard of living. When turned 
from peaceful pursuits to the problems 
of war, it will contribute powerfully, 
and perhaps decisively, to the success 
of the present efforts in the preserva- 
tion of our kind of civilization. 

In wartime, the number of inven- 
tions and suggestions submitted by 
the public for Governmental use in- 
creases to such an extent that some 
special agency is clearly needed, an 
agency whose only job is to give imme- 
diate and sympathetic attention to 
every invention, suggestion or idea 
which might have any possible value 
in our war plans. The National In- 
ventors Council was created for that 
purpose. It has been in active opera- 
tion since about October 1, 1940. Re- 
sults to date show that it is of very 
real value to the military services and 
to others. ; 

Its value, however, is in almost di- 
rect proportion to the number of con- 
tributions which come from the trained 
minds. During the first year of active 
operation of the Council, more than 
40,000 cases have been examined by 
the staff. 

The Patent Office makes no distinc- 
tion between applications submitted to 
it direct and those previously presented 
to the Council. Submission of inven- 
tive ideas to the Council does not preju- 
dice the inventor’s interests, should he 
at any time desire to apply for a pat- 
ent and all material submitted to the 
Council is held in strict confidence. 

Inventions which have been found 
useful to one or more of the defense 
agencies can be classified roughly in 
two broad fields, namely: improvements 
in present devices or present methods; 
and ideas which are entirely new, but 
which may be so promising that mili- 





CHICAGO, AUGUST, 1942 


tary requirements and strategy can be 
planned to utilize them. 

And it is also of interest to know 
that, of the ideas having potential 
value to the armed services—about 40 
per cent are in the general field of ord- 
nance, which includes all kinds of guns 
and ammunition and also tanks, amphib- 
ians, and fire-control devices; about 
20 per cent are in the field of aircraft, 
including power plants and flying 
equipment and the remaining 40 per 
cent encompass all other phases of 
warfare. A relatively large number 
pertain to geometric and optical in- 
struments and to radio and other elec- 
trical devices. 

It should be encouraging to the 
prospective inventor to know that 
many, indeed most of our most useful 
items of military equipment have been 
devised and developed by civilians; in 
some cases by those who have had no 
experience in military affairs. 

You may well ask, what kind of in- 
ventions do you want? It’s not always 
easy to answer this question. If we 
were to tell in detail just what is 
wanted, it might disclose what we lack. 
And such information may be just as 
valuable to an enemy as knowing what 
we have; at least, so say the War and 
Navy Departments. 

However, it’s hardly necessary to 
say that any kind of inventions may be 
found useful in our scheme of national 
defense. One thinks first of those which 
have direct application in warfare. 
Such inventions are, of course, of prime 
importance and of much interest to the 
military authorities. 

Entirely new conceptions may be 
found sufficiently potent as to justify 
a change in present strategy and tac- 
tics. But present military requirements 
must usually be met. Many inventions 


received by us have been found useful 
in expediting some part of our vast 
production program. In fact, the field 
in which useful defense inventions may 
lie is just about limitless. 

And now we come finally to the 
question—How can the engineers help? 

There are so many ways in which 
engineers can help that only a few may 
be mentioned. In the first place, keep 
in mind that inventive ideas which you 
may develop in connection to your 
own job may have some application to 
warfare. Next, give assistance to sub- 
ordinates with inventive ideas and help 
them to organize their ideas and pre- 
pare their material for orderly con- 
sideration by others, also, discuss in- 
ventive ideas of your subordinates with 
them. A large percentage of inventions 
coming to us are found useless because 
the inventor is not familiar with the 
prior art nor is he well grounded in 
the fundamental physics or mechanics 
upon which his invention is based. 

Some companies have a suggestion 
box into which employes may drop sug- 
gestions for more efficient plant opera- 
tion. It might prove helpful if another 
question box be added, into which em- 
ployes might put inventive ideas, which 
they think would be of assistance in 
our war efforts. 

And finally, don’t forget that some 
ideas, which may not be useful in con- 
nection with a particular device, may 
find a most useful application in some 
other field. Examples of this are 
numerous. One, very much in our 
minds at present, is that the same jet 
reaction which some have proposed 
for propelling rockets may find useful 
application as an added force in assist- 
ing airplane take-off from landing fields 
of small area or where runway facili- 
ties are inadequate. 





COLONEL L. B. LENT, a graduate of Stevens Institute of Technology, Army 
officer, engineer, inventor, editor and trade association executive, is now 
chief engineer of the National Inventors Council, created by the Department 
of Commerce in August, 1940, specifically to receive, evaluate, and pass on 
to the armed service all inventions, ideas, new products and processes sub- 
mitted by the Cow as a contribution to the war effort. 


The Counci 


headed by Charles F. Kettering, embraces in its membership 


noted inventors, industrialists, public officials, Army and Navy representa- 
tives, and a staff of specialists headed by Col. Lent. Further details of the 
organization of, and specific need for certain types of inventions, can be 
found in Information Bulletin No. 2, How Inventors Can Help National Defense, 
obtainable from the Department of Commerce or from the Government 
Printing Office, the Superintendent of Documents at Washington, D. C. 
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OBODY ever saw $75,000,000 worth of radium all in one place. Indeed, 

nobody ever saw so much radium in different places because even at the 

prevailing price of $75,000 per gram, there is not that much worth of 

radium in the world. It would amount to 2.2 lb. or, as radium is usually 
measured, 1000 grams. You may wonder what all this has to do with the doughnut- 
shaped affair which the man in the photograph is holding in his hands; certainly, it 
does not look like it is made of radium and supposing it really was a rubber tire, 
they still are not worth that much—at least, not yet. Well, it is not a tire; it is what 
the inventor, Dr. Donald Kerst, whom you see holding it, calls a "Rheotron", a new 
type of vacuum tube developed at the University of Illinois and the General Electric 
Research Laboratory at Schenectady. It is capable of generating an electron stream 
and consequent gamma radiation equal in intensity to the gamma radiation in a 
corresponding beam from more than 1000 grams of radium. This, as mentioned 
above, is more than the world's existing supply. Although Dr. Kerst developed the 
theory of this device at the University of Illinois, last year he obtained leave of 
absence from the University to go to the General Electric Research Laboratory where 
he built the large unit shown above and described in greater detail on page 80 
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@ INDUSTRY IS MEETING ITS 
CHALLENGE ... For the past 2 yr., 
industry has stepped into serious new 
problems at every turn of the road. 
First came the activities having to do 
with tooling up for the manufacture 
of war materials in quantity produc- 
tion. Then came the converting of 
many factories, which had heretofore 
produced nothing but peacetime prod- 
ucts, into plants for the making of 
equipment or parts required for war 
machinery. Now with preliminary work 
fairly well in the background, every 
effort is being made to increase the 
output of war equipment plants to the 
limit of capacity. 

Many of the problems confronted 
by managers and workmen in con- 
verted plants were new and strange. 
Materials used as well as sources of 
supply had to be studied and commer- 
cial machinery established in order that 
the flow into the plant would be co- 
ordinated with the needs of production 
capacity. In many cases the type of 
labor was entirely changed and fac- 
tories were compelled to conduct train- 
ing courses in order to develop qualified 
workers. 

Inspection of parts, assembling and 
testing of units and shipping methods 
all had to be modified from previous 
practice. And the initiative for all these 
changed methods has had to come from 
industry with the Government doing 
little more than constantly demanding 
vast amounts of finished war materials. 
The demands are still being made, in 
fact greater and greater demands, but 
production is advancing so rapidly that 
manufacturing can no longer be con- 
sidered the principal bottleneck in the 
production line. Government's major 
efforts are now being placed on secur- 
ing materials sufficient to supply fac- 
tories with their needs. 


® NEW METHODS Out of 
these new demands upon industry have 
come changes in design of equipment, 
methods of manufacture, and use of 
materials that will undoubtedly affect 
manufactured equipment in the years 
following the war. Laboratory research 
has indicated many desirable changes 
that could have been made years ago 
but for the inertia of individuals in 
control of industry. When factories, 
now totally engaged in war production 
are faced with the problem of recon- 
verting to peacetime products, we may 
expect them to adopt entirely new 
methods with simplified designs and 
streamline production which will prac- 
tically eliminate competitors who en- 
deavor to carry on with prewar 
methods. 

The scarcity of certain materials 
today is forcing designers of products 
not essential to the war effort to em- 
ploy substitutes and many of these will 
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be found to be more economical, and 
perhaps more satisfactory than materi- 
als formerly used. We may expect 
their continued use. 

In the design of machinery, engi- 
neers are advocating the use of a lower 
factor of safety than has heretofore 
been considered practicable. This has 
come about through a better under- 
standing of stresses, as revealed by 
studies with polarized light on models 
made of plastics, the use of welded 
joints subjected to X-ray inspection 
taking the place of riveted and bolted 
joints commonly used in construction 
of equipment, and the availability of 
materials that are more uniform and 
dependable than those formerly in use. 
Then too, with advancements made in 
metallurgy, engineers have a _ wider 
choice of material with which to fit 
exacting needs. 

In the field of plastics, the list of 
materials is constantly growing and 
industry has scarcely begun to find 
uses for them all. Rubber, now almost 
forbidden to any but war industries, is 
being replaced in many of its most 
common uses by other plastics which, 
in many instances, offer such advan- 
tages over rubber that even if rubber 
becomes plentiful again the substitute 
material will be preferred. 

Of particular interest to the power 
industry is the expansion of industries 
that depend upon electrolytic processes 
for the production of metals such as 
aluminum and magnesium. 


@ RESEARCH CHANGING EM- 
PHASIS ... War industries, because 
of the necessity for getting products into 
production rapidly, have been built 
largely upon industrial practices already 
common in factories. In some cases, 
however, these conditions have forced 
ideas and conclusions out of the funda- 
mental research laboratories into indus- 
trial application where a different type 
of research must be carried on—the re- 
search leading to the perfection of 
application. 

This change in emphasis was well 
expressed by L. A. Hawkins, Execu- 
tive Director of the General Electric 
Laboratory, who recently stated that 
“Attainment of war objectives often 
forces research into wholly new fields, 
and provides new viewpoints of old 
fields. In normal times, it is the more 
fundamental researches which yield the 
more radically new developments. But 
such researches always, from their very 
nature, lack definite practical objec- 
tives, and often must extend over 
many years. Both characteristics tend 
to inhibit fundamental research in war- 
time, Today there are too many defi- 
nite objectives calling urgently for im- 
mediate attainment to permit despersive 
pioneering, and quick results are worth 
infinitely more than results indefinitely 
postponed.” 


This. change in the objectives of 
research has been taking place gradu- 
ally over a period of years, but was 
greatly accelerated by the national 
defense and war programs. Last year 
out of 113 trade associations affiliated 
with the National Association of Man- 
ufacturers, 35 carried on research pro- 
grams. At the National Bureau of 
Standards there are 74 research associ- 
ates representing 25 associations and 
it has been reported that the volume 
of requests for the establishment of 
standards increased 50 per cent during 
1941. 

In a letter recently received from 
B. B. Williams, President of the 
Cooper-Bessemer Corp., statements are 
made which indicate that the change 
in type of research from the funda- 
mental to the application took place in 
Germany prior to the start of the war. 
He writes of the development of syn- 
thetic oil and substitutes and the re- 
markable development of Diesel en- 
gines in that country for installation in 
tanks, trucks, tractors, trains and air- 
planes capable of using manufactured 
fuels. Quoting from Mr. Williams’ 
letter: 

“The development of synthetics and 
substitutes in the Axis countries is the 
factor which really upsets the calcula- 
tions of those who believe that the 
answer to the entire problem (the 
breakdown of the Axis fuel supply) is 
merely a matter of adding up the total 
productions of the various oil fields 
under Nazi domination and then divid- 
ing the result by a figure representing 
the fuel consumption of the German 
military organization per day. 

“By the beginning of 1939, a tax of 
51 ct. per gal. had been imposed in 
Italy on gasoline and a 36 ct. tax in 
Germany. The reason? To encourage 
the development of synthetic and sub- 
stitute fuels. There also were direct 
subsidies. At that time, about one 
quarter of all motor vehicle transporta- 
tion in the Axis countries was accom- 
plished with synthetic or substitute 
fuels. 

“Gasoline made from coal gases was 
widely used. Alcohol made from vege- 
tables was blended with straight gaso- 
line. There were experiments with 
ammonia and acetylene. Some 25,000 
vehicles in Europe used compressed 
gases as fuels. The German motorist, 
who had to pay 60 ct.’ per gal. for 
gasoline, could use city gas at a price 
equivalent to 43 ct. per gal. Forty-one 
cents worth of methane also took him 
as far as a gallon of gasoline. Propane- 
butane fuel was more expensive— 
equivalent to 61 ct. per gal—but one 
tank full took the motorist some 225 
mi.” 

Fundamental research has been re- 
sponsible for the discovery of many 
new elements, materials, processes and 
reactions. The changed emphasis to 
the perfection of manufactured prod- 
ucts, forced as it is upon industry, is 
undoubtedly laying the foundation for 
entirely new industries. 
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Herkimer, N.Y. Municipal 


The installation of two new 1500-kw. turbo-generators at the Her- 
kimer Municipal Lighting plant gives the system needed capacity for 
growing war production loads. The new generating units went into 
operation early this year under the existing steam pressure of 180 lb., 
but they are designed to operate at 400 Ib. when contemplated high- 
pressure boilers are installed. The new installation also involves the 
conversion from 2-phase to 3-phase operation on the electrical system 


HE NAM®; HERKIMER, in 

this country is most usually 
associated with good dairy prod- 
ucts—Herkimer County cheese has 
been famous for many years—but 
the Village of Herkimer is also 
important for other reasons. It is 
important for its manufacture of 
office furniture and its history is 
inextricably interwoven with Revo- 
lutionary doings and the early de- 
velopment of the Mohawk Valley. 
The Village was named after Gen- 
eral Nicholas Herkimer, who was 
mortally wounded in the battle of 
Oriskany in August, 1777, but it 
was founded some 50 yr. earlier by 
Palatine Germans who bought a 
large tract of land from the Mo- 
hawk Indians and established settle- 
ments along the river on what was 
then known as the German Flats. 





ein 


A thriving place in the early 
nineties, the village was early in 
its use of electricity for lighting. 
Only 8 yr. after Edison’s Pearl 
Street Station started operation in 
New York the decision was made 
to install a street lighting system. 
It was on St. Valentine’s Day, in 
February, 1890, that the Village 
Board passed a resolution to con- 
tract for an electric street light- 
ing system and on June 30 of the 


-same year the proposal of the 


Thompson-Huston Electric Co. to 
furnish this electric system was 
accepted. For some reason, how- 
ever, this contract was never exe- 
cuted, but a few months later, in 
September, the General Electric 
Co. submitted a proposal to build 
an electric power plant at a total 
eost of $6600 and this proposal 


Fig. |. A view in the turbine room showing the new switchboard with the old switchboard 
in the background 
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was accepted and executed. This 
contract called for a steam-electric 
generating plant together with 40 
are lamps. 

This was the beginning of the 
present Herkimer Municipal Light- 
ing System. If length of time of 
operation is any criterion by which 
the merits of an electric system 
can be measured, the Herkimer 
system should make a good show- 
ing since it has been in continuous 
operation for over 50 yr. The first 
plant consisting of a 100-hp., 80-Ib. 
pressure boiler and an _ engine 
driven generator was _ inspected 
and accepted by the Board of Light 
and Water Commissioners on 
March 25, 1891. This plant sup- 
plied 50 are lights, but in Septem- 
ber, 1892, another contract ‘was 
awarded for a second 50 lamp 
Edison Dynamo, at a cost of $1715. 

This brief history furnishes a 
proper background against which 
to project the details of the pres- 
ent plant, a plant which recently 
has had its generating capacity 
augmented by the installation of 
two new 1500-kw. turbo-gener- 
ators. Today, the system not only 
supplies current to the private 
homes and industries at rates 
which are extremely reasonable 
but furnishes to the village the 
eurrent for various public uses 
such as street lighting, traffic sig- 
nals, and public buildings. In fact, 
the electric energy furnished for 
these purposes figured at the reg- 
ular rates amounts to approxi- 
mately $13,000 annually plus 
maintenance of about $11,000, 
giving a total of about $24,000. 
Over the past 20 yr. of operation 
the net income from the operation 
of the electric system has averaged 
around $40,000 per yr. This in- 
come from the operation of the 
electric plant has helped to make 
up the deficits in the water de- 
partment incurred by heavy in- 
terest payments on bonded in- 
debtedness. 
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ystem Adds 3000 Kw. 


Fig. 2. One of the two new turbo- 
generators installed in the Herkimer 
plant 


While these figures have little 
bearing upon the engineering as- 
pects of the power plant, they do 
_ serve to indicate that the Her- 
kimer plant is well managed and 
efficiently operated and that the 
recent increase in generating ca- 
pacity is well justified on the basis 
of the plant’s past record. 

Until the new turbo-generators 
were installed early this year, the 


Fig. 3. On the condenser floor showing the 


plant consisted of one 1000-kw. 
generating unit, one 500-kw. unit 
together with three 400-hp. 200-Ib. 
pressure boilers and necessary aux- 
iliaries. Both of these turbo-gen- 
erators were Kerr turbines with 
Allis-Chalmers generators and both 
turbines exhausted into jet con- 
densers. The boilers were fired by 
4-retort steam driven Westing- 
house stokers. 

The generators were 2-phase 
machines operating at 2300 v. at 
which voltage the current was dis- 
tributed throughout the village. 
During recent years the electrical 
load has been growing steadily and 
it became evident that it would 


CHICAGO, AUGUST, 1942 








soon be necessary to provide addi- 
tional capacity. Plans in this di- 
rection were made several years 
ago and in 1940 it was decided, 
definitely, to proceed with the work. 
Gibbs and Hill, Inc., consulting 
engineers of New York, were re- 
tained to design the new installa- 
tion. 

Since both of the existing gen- 
erating units were old and rapidly 
approaching the time when they 
would become obsolete, it appeared 
expedient to add sufficient new 
capacity not only to supply the 
increasing load but to retire most 
of the existing capacity from serv- 





ice as well. 
decided to install two new 1500- 
kw. generating units together with 
the necessary auxiliaries. These 
two units would provide ample ca- 
pacity to carry the growing load 
and the two old units would still 
be retained as standby equipment 
for use in emergencies. Certain 
modifications in the building struc- 
ture were necessary to accommodate 
the new machines so when these 
modifications were made provision 
was made for installing a possible 
third new unit in the future. 

The existing generators as in- 
dicated above were 2-phase ma- 
chines. While the distribution 
system in Herkimer is a 2-phase 
system, in considering its future 
development it was felt that the 
new generators should be 3-phase 
units to conform with more gen- 
eral practice and to provide for 
a change to a 3-phase system. The 
new generating units, therefore, 
are 3-phase machines and a 2000- 
ky-a. Scott connected transformer 
was provided to serve as a link 
between the 3- and the 2-phase 
systems. This transformer is in- 
stalled outside the building adja- 
cent to the station transformers. 

The general arrangement of the 
plant is shown in Fig. 4. This 
shows the relation of the two new 
generators with respect to the old 
ones and also shows the location 
of the boiler room: Except for 
new piping, a new feedwater 
heater and a new feedwater pump, 
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no changes were made in the boiler 
room. For the present, the ex- 
isting boilers will continue to serve 
the plant. The new turbo-gener- 
ators, although built for 400 Ib. 
pressure, are being operated at 180 
lb. which is about all that the ex- 
isting boilers can safely stand. Ul- 
timately, these old boilers are to 
be replaced by new high-pressure 
units which will permit the new 
turbines to be operated at their 
design pressure. 

In the turbine room, the instal- 
lation of the new generating units 
also made necessary the installa- 
tion of a new switchboard. The 
old switchboard still occupies one 

-end of the room and still is used 
to control the current generated 
by the old generators, but, for. the 
new generators a new steel enclosed 
type of board is provided. The 
comparison between this new board 





Wh----------—------ 





eo ae i - - FE oe ~ ~~~ ~ ~~ oe ee oe 


Fig. 4. Partial plan of the turbine 
room showing the arrangement of 
the new equipment 


and the old one is indicative of the 
advance in switchboard design in 
the last two decades. The old 
board, no doubt, was the last word 
in design when it was installed. It 
is of marble, provided with oil cir- 
cuit breakers and mounted away 
from the wall by means of tie rods. 
The new board, on the other hand, 
is smooth, sleek and streamlined 
with semi-flush instruments, elec- 
trically controlled switches and 
circuit breakers and finished in a 
light satin finish. 
Turbo-Generators 

The two new turbo-generators 
are Elliott Co. units, each exhaust- 
ing into a Westinghouse surface 
condenser below. The turbines as 
already mentioned are built to 
operate at 400 lb. steam pressure 
and drive the generators at a speed 
of 3600 r.p.m. The generators are 


rated at 1500 kw. or 1875 kv-a. 80° 
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per cent power factor and generate 
3-phase 60 cycle current at 4150 v. 
This voltage, it will be noted, is 
higher than that of the old gen- 


erators. Each unit is provided 
with its own direct-connected ex- 
citer. 

The surface condensers are of 
the welded steel shell type of con- 
struction equipped with Westing- 
house C-21 air ejectors operating 
at 150 lb. pressure and provided 
with 58 sq. ft. inter and after 
condensers. Circulating water for 
the condensers is provided by mo- 
tor-driven submerged, vertical, 
Byron Jackson pumps. This cir- 
culating water is drawn from a 
power canal which serves some of 
the industrial water power plants. 
in Herkimer. 

This canal is located slightly 
over 1600 ft. away from the power 
plant. The water is withdrawn 
from the canal and delivered to 
the power plant through a 30 in. 
east iron water pipe laid on a 
.0025 grade buried some 8 ft. below 
the surface of the ground at the 
intake and 18 ft. at the station. 
A sereen house is provided at the 
intake where provision is made for 
thawing ice formation that might 
accumulate on the screens in win- 
ter. 

After passing through the con- 
densers the water discharges 
through a 24 in. pipe into West 
Canada Creek some 300 ft. from 
the plant in the ‘opposite direc- 
tion from the canal. In addi- 
tion to the suction line from the 
canal there is also a suction line 
from West Canada Creek. The in- 
take of this line, which is also a 
30 in. line, is located 35 ft. up- 
stream from the discharge. The 
pipe is laid on a level grade from 
the plant to the creek. 
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Fig. 5. Profile and details of the circulating water pipeline 
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Fig. 6. Simplified wiring diagram 


An unusual feature of the cir- 
culating water system is made pos- 
sible by a positive head of 7 ft. 
on the canal supply over the creek 
supply. To clean the 30 in. line it 
is only necessary to open both 
30 in. valves in the plant during 
regular operation, allowing the 
water to pass through to the creek 
carrying all accumulations of 
mud, sand, ete., with it into the 
intake wells at the creek where 
it may be cleaned out while the 
canal water is being used to op- 
erate the plant. 

In addition to these two sources 
of condenser circulating water, 
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provision is also made to supply 
city water in case of necessity. The 
arrangement for accomplishing this 
is of interest in that certain san- 
itary ordinances do not permit a 
physical connection between the 
city water system and the creek 
water system. To circumvent this 
restriction and at the same time 
comply with the law an interesting 
arrangement is used. A standpipe 
of comparatively large diameter 
rises from the main circulation 
suction line in the basement. The 
upper end of this standpipe is open 
and into it a gooseneck from the 
city water line is inserted. The 


Fig. 7. (Left) The Scott-connected trans- 
former which interconnects the 2 and 3-phase 
systems 


Fig. 8. (Below) Another view of the new 
turbo-generators 


standpipe is made tall enough so 
that the level of the water in the 
circulating system can never rise 
up to the gooseneck. Thus city 
water can be discharged into the 
circulating system, but water from 
the circulating system cannot flow 
into the city water line. Even if 
the circulating water rose to the 
top of the standpipe it would only 
overflow, but there would be no 
danger of contamination. While 
it is unlikely that city water will 
be needed for circulating purposes 
this arrangement does make avail- 
able an emergency supply. 


The boiler feedwater is taken 
from the city supply. Until the 
new turbines were installed the 
water was treated by means of a 
Cochrane hot process softener, but 
since the new generating units and 
the new feedwater heater was in- 
stalled this method of treatment 
has been discontinued and replaced 
by chemicals mixed in the chem- 
ical tank of the Cochrane system 
and pumped directly into the suc- 
tion line of the feed pumps at 
stated intervals. Tests are made 
for hardness, and the concentra- 
tion of the water in the boilers 
is controlled by a continuous blow- 
down system. 

Steam for feedwater heating is 
supplied by a steam turbine driv- 
ing the forced draft fan and by 
a steam turbine driving a feed- 
water pump. This is supplemented 
as necessary by steam extracted 
from the new turbines. At pres- 
ent the steam pressure carried on 
the heater is only 5 lb. but it is 
planned to boost this to around 
10 lb. in the near future. The new 
heater is a Cochrane deaerating 
heater fitted with float level con- 








PRINCIPAL EQUIPMENT IN HERKIMER MUNICIPAL POWER PLANT 








GENERAL 
Location: Herkimer, N. Y. 
Type of Plant: Steam-electric. 
Service: Municipal light and power. 


NEW EQUIPMENT 
2 Elliott Co. turbo-generators, each 
consisting of a 1500 kw., 1875 kv-a. 
80 per cent power factor, 3-phase, 
60 cycle, 3600 r.p.m. generator direct 
connected to a 450-lb. press. turbine, 
and with direct-connected 20-kw. ex- 
citer. 
Westinghouse Electric & Mfg. Co. 
surface condensers of the welded 
steel shell type construction. 
Westinghouse Electric & Mfg. Co. 
Size C-21 air ejectors, 150-lb. press. 
each with 58 sq. ft. inter and after 
condensers. 
4 Westinghouse Electric & Mfg. Co. 
centrifugal condensate pumps, two 
driven by 10-hp. 175-lb. press. steam 
turbines, the other two by 10-hp. 220- 
440 v. motors. 
Byron Jackson Co. vertical sub- 
merged type circulating pumps driven 
by 25-hp. 220-440 v. 880 r.p.m. Gen- 
eral Electric Co. induction motors. 
Schutte & Koerting Co. generator 
air coolers. 
Yeomans Bros. Co. sump pump driven 
by 5-hp. Howell Electric Motor Co. 
220-440 v. induction motor. 
Ingersoll-Rand boiler feed pump 
driven by General Electric Co. motor. 
Cochrane Corp. deaerating feedwater 
heater fitted with float level control 
and high and low level alarms. 
New 10 panel General Electric Co. 
switchboard together with swinging 
panel for synchroscope, a.c. voltme- 
ters and frequency meter. With the 
exception of the two generator con- 
trol panels all panels are of the steel 
cell type construction. All relays and 
instruments of semi-flush design. Gen- 
erator voltage regulators, General 
Electric Diactor type. 
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MISCELLANEOUS NEW EQUIPMENT 
Motor Controls, General Electric, West- 
inghouse, Cutler-Hammer, Square D. 
Lightning Arrestors, G. E. Thyrite. — 
Storage Battery, 60 cell Exide, Electric 
Storage Battery Co. 
Storage Battery Charger, 
“Recticharger.” 
High Pressure Valves, Walworth Co., 
Ine. 
Steam Pressure Regulators, Swartwout 


Raytheon 


Co. 
Vibration Tachometer, James G. Biddle 


Co. 

OLD EQUIPMENT 
1000-kw. Kerr, Allis-Chalmers turbo- 
generator, 3600 r.p.m., 2-phase 60 
eycle, with 1200 r.p.m, exciter driven 
through Poole gear. 
500-kw. Kerr, Allis-Chalmers turbo- 
generator, 3600 r.p.m., 2-phase 60 
cycle, 2300 v. 
15-kw. General Electric motor gen- 
erator set. 
Manistee jet condenser on 500-kw. 
turbine. 
Westinghouse jet condenser on 1000- 
kw. turbine. , 
400 hp. Babcock & Wilcox boilers, 
200 lb. 100 deg. superheat. 
4-retort Westinghouse underfeed sto- 
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kers. 

Gould boiler feed pump. 

Manistee boiler feed pump. 

Buffalo forge fans. 

Booster feedwater pump. 

Cochrane continuous blowdown equip- 
ment with feedwater heater and hot 
process softener. 

Gifford-Wood coal unloader, elevator 
and conveyor. 

Jeffrey coal crusher. 

Richardson automatic coal scales. 
Bunker capacity, 45 ton per boiler. 
Copes feedwater regulators. 

Bailey feedwater meters, 

American steam jet ash conveyor. 
Cash automatic draft, damper and 
coal feed regulators. 
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trols and with high and low level 
alarms. 

Condensate is removed from 
each of the main condensers by 
means of either of two condensate 
Both of these are West- 


pumps. 








inghouse centrifugal units, but 
one is motor driven while the 
other is turbine driven. 

All new steam piping installed 
in connection with the new turbo- 
generators is of steel welded con- 


Fig. 9. An outdoor view of the plant in winter 


54 








struction and all designed for use 


at 450 Ib. pressure. A new hori- 
zontal main steam header was in- 
stalled in the boiler room and from 
this header two leads take off to the 
two turbines. The header is pro- 
vided with two extra flanges, one 
to serve a future turbine and the 
other to connect to a future high- 
pressure boiler. The turbine head- 
ers are located below the floor. 


The station is well equipped 
with instruments. In addition to 
the electrical instruments on the 
main switchboards each turbine is 
provided with a gage board con- 
taining steam pressure gages for 
indicating throttle pressure, steam 
ring pressure and extraction steam 
pressure. Vacuum gages and a 
barometer are also provided. The 
speed of the turbo-generators is 
indicated by James Biddle vibra- 
tion tachometers. 


The new switchboard, already 
referred to, is a General Electric 
Co. board of the most modern de- 
sign. It consists of two sections, 
one of two panels with space for 
a third, for the control of the two 
new generators and another sec- 
tion of eight panels for the relays 
and watthour meters for the gen- 
erators and the feeders to different 
load centers of the distribution 
system. The main generator oil 
circuit breakers are mounted in 
eubicals which constitute the relay 
panels. This entire second section 
is of the cubical type of construc- 
tion with the buses enclosed. The 
main generator field rheostats are 
located in the basement on the 
condenser floor and are remote 
controlled from the generator con- 
trol panels. The location of the 
switchboard and the arrangement 
of the panels is shown in the ac- 
companying layout of the station. 
A 60-cell Exide storage battery is 
installed together with a Raytheon 
Recticharger for furnishing direct 
eurrent for the control circuits. 

From this brief description, it 
will be evident that the Village of 
Herkimer is well fortified to meet 
any power situation that may be 
expected to prevail in the near fu- 
ture. Fortunately, the Municipal 
Commission and the Engineering 
Department had the foresight to 
anticipate the expected demands 
and to act when it was still pos- 
sible to get equipment. Had they 
waited a year longer, this expan- 
sion could not have been made. 

The plant is operated under the 
general direction of H. W. Bachel- 
der, Engineer in Charge, who also 
supervised the new installation. 
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Modern Distribution 
Fuse Links 


By G. F. Lincks 


Despite its simple structure and its seemingly simple principle of operation, 
the fuse link must be carefully designed. It does the job of an overcurrent 
relay in protecting equipment and in maintaining continuity of service and, 
as such, it must have an accuracy approaching that of the relay. In this article 
the author discusses the important requirements and characteristics of dis- 
tribution fuse links to bring about a better understanding of their performance 


Distribution Fuse Cutout Section, General Electric Co., Pittsfield, Massachusetts 





HE FUSE LINK is the heart 

of any fuse cutout and thus its 
ability to meet service requirements 
is the governing factor in the suc- 
cessful operation of the combined 
devices. No other similarly priced 
electrical apparatus except the elec- 
trie lamp requires as much engi- 
neering attention in design and 
manufacture as the modern distri- 
bution fuse link. In order to secure 
the greatest return from the invest- 
ment in distribution fuse cutouts, 








it is important to know the service 
requisites of such a fuse link. They 
are of equal importance. 
Service Requisites of a Modern 
Fuse Link 

1. The fuse link must aid in 
clearing low fault currents without 
detracting from the high interrupt- 
ing ability of the fuse cutout. The 
majority of faults on distribution 
systems involve comparatively low 
currents, the clearing of which 
presents a major design problem 
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Fig. 1. Explanation of how auxiliary tube aids in the successful low current operation and 


why the cutout in which the contacts separate after fuse melts impose extra requirements 
(b) (3) on the fuse links and thus require attention to the provision of the proper bore and 
length of the auxiliary tube 


(a) Operation in fuseholder without 
auxiliary tube. 


(1) Fuse interrupts low currents by 
melting away fuse wire and/or 
mechanical separation. 


(2) Pressures high enough in fuse- 
holder to cause expulsion ac- 
tion which quickly decreases 
arcing time. 


(3) Dead zone where cireuit is not 
cleared. 
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(b) Operation with auxiliary tube on 
fuse link in fuseholder. 

(1) Fuse interrupts low currents by 
melting away fuse wire and/or 
mechanical separation. 

(2’) Pressures high enough in aux- 
iliary tube on fuse link to 
cause expulsion action. 

(4) Maximum arcing time—must 
not be exceeded, otherwise arc 
will be drawn between contacts 
of indicating or dropout cutouts 
when they separate after fuse 
melts. 


in all fuse cutouts. This is espe- 
cially true with indicating and 
dropout cutouts because the circuit 
must be cleared before the main 
contacts of the cutout separate or 
an areover may occur. (See Fig. 1.) 

2. The fuse link must aid and 
not deter the quick pulling apart 
of the burned ends after it melts 
even when there is no expulsion 
action under low fault conditions. 
Otherwise there can be no indica- 
tion or no dropout action to re- 
move the fuseholder from the cir- 
cuit. Generally, any failure to pull 
apart the burned ends of the link 
results in a burned up fuseholder 
and oceasionally a destroyed cut- 
out. The tension to cause this ac- 
tion is comparatively small as in- 
dicated by the NEMA standard 
that fuse links must withstand a 
10-lb. pull when cold. The ability 
to pull apart is influenced by oxi- 
dation in service due to the stiffen- 
ing of the flexible cable of the fuse 
links. 

3. The fuse links as manufac- 
tured over a wide period of time 
must meet the published time- 
current characteristics with a high 
degree of dependability and ac- 
curacy which at least approaches 
that of the induction type relay. 
This high standard is entirely with- 
in the realm of economical design 
and manufacture. 

Every individual part of the 
fuse link from the button head 
cap to the tip end of the flexible 
cable contributes to the correct 
operating function of the cutout. 
Each part demands equal engineer- 
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ing attention both in design and 
in manufacturing under conditions 
of mass production. This attention 
to detail must be carried so far 
that it shows up in the actual ap- 
pearance of the fuse link. Of 
course, the attention to technical 
details in the design will not be 
descernible visually. 

The requisites of some of the 
major parts of the fuse links are 
reviewed in Fig. 2. This illustrates 
the function of each individual 
part in helping the fuse cutout to 
earry the load and then after clear- 
ing the cireuit of excessive cur- 
rents to require merely the replace- 
ment of the fuse link to restore 
it to an operable condition. Any 
other kind of operation may re- 
quire extra labor or a longer out- 
age. A line crew may have to cut 
down the old cutout and put up a 
new one. 


Accuracy Approaching a Relay 


Fuse links are doing the job 
of an overcurrent protective relay 
in protecting equipment and con- 
tinuity of service out on the line 
where they provide an accuracy ap- 
proaching that of the relay. Such 
accuracy requires the attention ac- 
corded an instrument in designing, 
manufacturing and packing for 
protection until installed. Let us 
consider the major factors involved. 

The high-current end of the 
melting time characteristic curve 
is a mathematically predictable 
characteristic, dependent entirely 
upon the cross section and material 
of the fusible wire. It is a hyper- 
bolic function (I?Rt) and thus 
when plotted on log-log paper de- 
creases two units in time per one 
unit inerease in current, a 2 to 1 
slope. This condition persists as 
the current decreases until the time 
is sufficient to permit the radiation 
and conduction of heat from the 
fusible section to have an ap- 
preciable effect. Then the low cur- 
rent end of the time-current curve 
is bent upward, so that it ap- 
proaches the -vertical line. The 
degree of this bending is dependent 
upon the length of the reduced 
section. Of course, it is affected 
also by the ability of the adjacent 
parts of the fuse link to absorb 
and conduct heat away from the 
fusible section. Once the conditions 
have been established so that the 
time-current characteristics of a 
fuse link meet the requirements 
for coordination with motor start- 
ing demand currents and relay 
characteristics, it is necessary to 
hold all possible variations within 
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Fig. 2. Analysis of function of some of the 

individual members of fuse links. Each mem- 

ber must do its part correctly for dependab!e 
overall operation of cutout 


(Figures in explanation below corre- 
spond with figures above.) 

1. The button head cap must function 
as a gasket when clamped down against 
the top of the fuseholder to keep the 
hot conducting gases and molten metal 
out of the threads. Otherwise a Stilson 
wrench may be required for re-fusing. 
Tests and service experience have 
shown that the pressure will “Gas cut” 
through any thin edge. 

2. The shank between the button head 
cap and the fusible section must be 
short, in order to prevent excessive 
temperatures at the fusible section caus- 
ing deterioration of the fibre fuse tube 
without raising the temperature of the 
fuse-holder terminal above allowable 
limits, 

3. The terminal must be solid to pre- 
vent mushrooming the end of the cable 
by the explosive pressure and should 
have no sharp edges. 

4, Auxiliary tubes on the fuse links 
make possible the quick clearing of low 
fault currents. When properly designed 
they provide the speed necessary for are 
interruption in the tube before the 
separation of the contacts of indicating 
and dropout cutouts. See Fig. 2. Of 
course, the cutouts must provide this 
time delay before the separation of the 
contacts. 

5. The spring must cause wide separa- 
tion of burned ends of link at low- 
minimum melting-currents of small size 
links especially in non-indicating or 
non-drop-out cutouts. 

6. The cable extension at the lower end 
of the fuse link, even after being oxi- 
dized in service, must be sufficiently 
flexible to permit indicating and drop- 
out cutouts to pull the burned end of 
the fuse link apart even when there is 
no expulsion action. Balanced against 
this ultra flexibility is the need for 
low I2R losses to reduce the heating of 
the fusible section and cutout. Low 
losses are necessary in order to keep to 
a minimum the difference in time-cur- 
rent characteristics, resulting from 
their use in both long and short fuse- 
holders. 

7. Joints at fusible section—The joints 
should be so fastened that progressive 
heating and cooling will not cause de- 
terioration. 

8. The fusible section should be de- 
signed so that it will carry all loads 
and melt at all currents without car- 
bonizing the auxiliary tube or the fuse- 
holder before the fuse link melts. When 
such precarbonizing occurs at low cur- 
rents, it causes arcing to continue across 
the carbonized path which destroys the 
fuseholder and possibly the cutout. 

9. High aceuracy demands close super- 
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vision of fuse metal and maintaining 
the length within very small limits. 

10. Strain wire should stand 10-lb. 
pull under continuous full-rated load. 
(NEMA ealls for 10-lb. cold.) Tests in- 
dicate that the strength of this wire 
will not reduce with age. Excessive 
strengths may mean damaged fuse links 
when melting currents persist only 50 to 
80 percent of the time required to cause 
melting. (Especially with small sizes.) 
The initial strain should be on strain 
wire, not on fusible element. 

Little details such as sharp edges, too 
close fits, auxiliary tubes which warp, 
or anything else which prevents the free 
movement of the fuse link out of the 
fuseholder may jeopardize the total in- 
vestment in the fuse cutouts in which such 
fuse links are installed. 





extremely close limits. Any varia- 
tions in the purity of metal, melt- 
ing temperature, cross section and 
resistivity of the fusible section 
will change the characteristics in 
the high-current end. Differences 
in the length of the fusible section 
affect the accuracy of the low-cur- 
rent end of the curve sufficiently 
so that the length must be held 
within limits of a few thousandths 
of an inch. 


In the manufacture and appli- 
eation of any product, there are 
variations commonly lumped under 
the heading, ‘‘human element’’. 
In fuse link manufacture, error- 
proof tools and fixtures are im- 
perative and poor workmanship 
cannot be countenanced. Despite 
this, there will be human errors 
such as the use of stretched or 
improper fusible sections, defective 
soldering or crimping, incorrect 
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stamping of the rating on the but- 
ton head cap, and so forth. Care- 
ful inspection and checking of the 
product against a standard re- 
sistance has been proven exceeding- 
ly effective in eliminating these 
variables. 

Laboratory tests at the factory 
and by utilities have shown that 
fuse links from one carton made 
at the same time and from the same 
lot of material, may spot very close- 
ly on a smooth curve. However, 
there will be a slightly greater 
overall change in the time-current 
characteristics when the month-by- 
month and the year-by-year varia- 
tions are included. This is due 
to the necessity of permitting rea- 
sonable commercial limits in ac- 
ceptance tests on materials and in 
the holding of the parts to physical 

‘dimensions. Therefore, periodic 
checking of the melting time- 
current characteristics is vital to 
the maintenance of the overall ac- 
curacy of fuse links. Such measure- 
ments require reasonably expensive 
equipment. Also exacting care is 
necessary if errors are not to be 
introduced. 

Accuracy in the total melting 
time is of little value if a proper 
balance is not secured between the 
mechanical (tensile) strength of 
the link and the possibility of its 
being partially melted by any cur- 
rent in excess of the rating. Ex- 
perience has shown that when 
mechanical strength is made the 
primary requisite, the fuse links 
(employing any fusible metal) 
may be damaged by currents ¢ca- 
pable of melting the link that per- 
sist for only 50 to 60 per cent of 
the total melting time. The stand- 
ards for fuse links specify a 10-Ib. 
mechanical strength when cold. As- 
surance is necessary that this can 
be met during and after many 
eycles of heating and cooling by 
periodic loads. Reasonable factors 
of safety above the 10-lb. minimum 
ean be provided and still permit 
any current capable of melting 
the link to persist up to 90 per 
eent, and with the larger links up 
to 97 per cent of the total melting 
time. Such a balance also provides 
improvement in the impulse blow- 
ing characteristics of the fuse links. 

Accuracy in the total clearing 
time-current is as important as in 
the melting time-current curves. 
The arcing time, which when added 
to the melting time gives the total 
clearing time, is not straight line 
function, as shown in Fig. 1. The 
location of the point of the inverted 
‘*V’? will vary with the bore and 
length of the auxiliary tube on the 
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fuse link, the size and stiffness of 
the flexible cable, and other factors 
of the fuse link design. It is gen- 
eral practice to use only three or 
four different sizes of auxiliary 
tubes and flexible cables for a 
line of fuse links, which produce 
an equal number of different arc- 
ing time curves. All of them are 
similar in shape to Fig. 1 but with 
different numerical values. (Gen- 
erally with the larger sizes the 
minimum melting current is great- 
er than that at the peak of the 
inverted ‘‘V”’ and so only the No. 
2’ portion of the curve applies.) 
Because of this, it is of vital im- 
portance that total clearing time- 
current characteristics be deter- 
mined by tests at rated voltage. 
Also a maximum number of varia- 
bles, such as the point of the wave 
at which the short-circuit is thrown 
on, the power factor and the rate 
of rise of recovery voltage must 
be held as constantly close as is 
possible to normal operating con- 
ditions. These should be at least 
more severe than those to be met 
with in distribution systems. 


It has been shown in the fore- 
going discussion that the modern 
fuse link ean be made with an ac- 
euracy and dependability un- 
dreamed of a few years ago when 
it was just a piece of wire pulled 
from a spool. Naturally all of these 
improvements expand its useful- 
ness as a tool for protecting ap- 
paratus and improving service con- 
tinuity on distribution systems. 
Utility engineers with a_ back- 
ground of 3 or 4 yr. of operating 
experience with fuse links con- 
nected in series at sectionalizing 
points on their systems report 100 
per cent successful selectivity of 
operation. The better customer re- 
lations and the inereased revenue 
thus made possible justifies all of 
the engineering attention that is 
making the modern fuse link a reli- 
able instrument. It also opens the 
way for others who are not already 
securing the benefits from the 
modern fuse link to start securing 
increased returns from their in- 
vestment in distribution fuse cut- 
outs and fuse links. 


Stop Corrosion by 
Controlling pH 


By L. F. WIRTH 
Power Division, Dow Chemical Co., 


Midland, Mich. 


UCH has been learned in the 

past few years regarding the 
effects of various boiler-water pH 
values carried in modern 1250-lb. 
boilers. Some interesting data col- 
lected from a 300,000 lb. per hr., 
1250-lb. pressure boiler should 
prove of value to operators of such 
units. Some of this material may 
not be according to theory; the 
results achieved, however, are 
backed by information collected 
over a period of 18 mo. of opera- 
tion. 


Influence of pH on Localized 
Corrosion 


The fact that control of pH 
values will influence corrosion rates 
is widely known. Dissolved oxygen, 
present in various types of waters, 
is less corrosive when the pH value 
is increased. Corrosion, by dis- 
solved oxygen, in boilers, is there- 
fore kept at a minimum by carrying 
high boiler-water pH values. 





The pH value of the boiler water in a 
1250-lb. boiler is an important factor 
in the control of localized corrosion 
and sludge composition. By varying 
the pH value, corrosion can be pro- 
moted or stopped, the rate of which 
can be measured by determining the 
quantity of hydrogen gas liberated 
by the boiler with the steam. Sludge 
composition can be changed from 
that of a sticky complex phosphate, 
that builds up on the tubes with seri- 
ous results, to a simple form of 
calcium phosphate which is easily 
removed as suspended matter with 
the blowdown water from boiler 





The form of corrosion discussed 
here is not caused by dissolved oxy- 
gen present in the boiler water, but 
is caused by oxygen supplied at the 
point of corrosion by breakdown of 
steam formed on the tube surface. 
Localized corrosion as here termed, 
occurs either at areas of high heat 
input, or in areas of restricted cir- 
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Fig. |. Relation of hydrogen evolved to pH 
value of boiler water 


culation. It oceurs even though the 
area is surrounded by a boiler 
water containing sodium sulfite in 
quantities sufficient for corrosion 
prevention. 

Tube failures occur without 
rupture of the tube. Pin-hole leaks 
develop and further attack at this 
point stops. The size of the leak 
gradually increases; the increase, 
however, is due to the erosive effect 
of the water passing through the 
hole. 

Upon examination, long furrows 
will be found on the top side of 
horizontal tubes, and in the case of 
vertical tubes, it is not unusual to 
find a spot the size of a half-dollar 
corroded out to a thickness of 1/16 
in. or less at the center. Only in a 
few cases have tubes blistered from 
this difficulty, tapping with a ham- 
mer being required to locate the 
pits that have not yet started leak- 
ing. The reaction which takes place 
at this point of attack may best be 
expressed by the formula 

3 Fe +4H,0 > Fe,0, + 8H 
Using this reaction as a guide, it is 
natural to think that hydrogen 
gas will be in the steam when cor- 
rosion is taking place. A trap, or 
other degasifying apparatus, in- 
stalled on the steam sampling line 
coming from the saturated steam 
header, and operated at a tempera- 
ture just below the flash point of 
the condensed steam, can be used 
to collect the gas. Analysis of the 
non-condensables must be made to 
determine the quantity of hydrogen 
present. The corrosion rate may 
then be estimated from the volume 
of hydrogen gas which appears in 
the steam while the attack con- 
tinues. The rate of corrosion is in- 
fluenced by the pH value of the 
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boiler water. The higher the pH, 
the more aggressive is the action. 
By lowering the pH, the gas libera- 
tion is retarded, and in some cases 
stopped, indicating a decrease or 
elimination of the corrosive attack. 


' Boiler design will of course influ- 


ence this. In some instances, it will 
only be possible to retard or mini- 
mize the attack. 

The direct relationship between 
the hydrogen gas liberated at high 
pH values, and the decrease in evo- 
lution to the point of elimination 
at pH values below 10.3, is shown 
in Fig. 1. : 

The fact that 1 liter of hydro- 
gen gas liberated by the boiler re- 
quires that 0.0042 lb. of iron be 
oxidized shows with what rapid- 
ity tubes can be lost. 50 liters of 
the gas passing from the unit means 
that more than 0.21 Ib. of iron has 
been destroyed. This metal comes 
from a few points only, hence, tubes 
fail in a few days, or less, once 
the condition starts. Perhaps the 
formula written above should be 
made to read 


3 Fe + 4H,O + NaOH > 
Fe,0, + 8 H + NaOH 
Condensates returned from 


brine and caustic soda evaporators 
are used as feedwater to the boiler 





material, which adhered to the 
tubes, was found to be that of a 
complex sodium calcium phosphate. 
X-ray analysis was used to identify 
this material, however, patterns ob- 
tained were not comparable with 
those of any known material. 
Molecular consistency has been 
broken down as follows: 4 moles 
Na, 5.5 moles Ca, 6 moles PO,, and 
some (OH) or some water of erys- 
tallization. Magnesium precipitates 
as hydrate at this pH range. 

By reducing the pH to 10.3 or 
slightly lower, the sludge composi- 
tion showed a complete change. 
The boiler water became turbid and 
remained so. Upon examination of 
the unit internally, drum surfaces 
were dirtier and loose material 
was found in so-called dead spots 
in the drums. Samples turbined 
from the tubes weighed but a few 
ounces, as the precipitated salts 
were removed by continuous blow- 
down. X-ray analysis of the ma- 
terial turbined from the tubes 
showed that the complex phosphate 
of sodium and calcium no longer 
existed. Only the hydroxy form 
was found and also some mag- 
nesium phosphate. Spectroscopic 
analysis of the material verified the 
X-ray method in also reporting the 
absence of sodium. 





Fig. 2. Upper pattern is that of hydroxy apatite, which forms at pH values from 10.0 to 10.3. 
Lower pattern is that of complex sodium calcium phosphate, here called UP434 for sake of 
identification. This appears at pH values above 10.5 


from which this data has been col- 
lected. Considerable leakage of 
these salts results at times in a feed- 
water having as much as 15 p.p.m. 
hardness (calcium and magnesium 
chlorides) and a pH of 8.5 or more 
after deaeration. Monosodium phos- 
phate is used to precipitate the 
calcium and magnesium salts and 
to help maintain the proper pH 
value in the boiler water. Occa- 
sionally, excessive continuous blow- 
down, flashed to 400-Ib. boilers, is 
used to further reduce alkalinity. 
At pH values ranging from 10.5 
to 11.5, continued operation with a 
clear boiler water regardless of in- 
coming feedwater hardness, was 
found to be evident. Upon inspec- 
tion of the unit, very clean drum 
surfaces were found. By passing a 
turbine through the tubes, heavy 
deposits of sludge, weighing as 
much as 3 lb. per tube, were re- 
moved. The composition of this 


X-ray patterns shown in Fig. 2 
will, if carefully compared, show 
the difference as pointed out by 
this method of analysis. The UP434 
printed on the lower pattern is for 
sake of identification only, it being 
listed as an unidentified pattern, as 
no like compound has as yet been 
found or named. 

The conditions stated here are 
no doubt much worse than those 
experienced by many operators of 
1250-lb. units. The feedwater used 
is at times inferior to that which 
could be made by treatment from 
a lake water for high pressure use. 
The only advantage that may be 
claimed is the near absence of 
silica, which rarely approaches 3.0 
p-p.m. in the boiler water. An ex- 
ternal method of softening this 
water will soon be in operation. 
Excessive quantities of sludge will 
be removed, and the pH value will 
be controllable to closer limits. 
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Keep Your Belt Driven 


Machines Running 


By J. R. Hopkins 


How to get the most out of your belt drives for hard worked, belt-driven 
machinery in continuous service. Neither leather belts or V-belts are hard to 
maintain if the simple rules for their care are followed. These rules are easy 
to understand and observe and if followed are certain to add materially to the 
life of all types of belts. Proper periodic inspection not only of belts but all 
types of transmission equipment is of vital importance these war days 


Engineering Department, Chicago Belting Co. 





ELT DRIVEN machines will 

do all right when operated 
24 hr. per day and 7 days a week 
provided they secure all the power 
they need. Since the power they 
need must be transmitted through 
the medium of the belts and pulleys, 
it is obvious that these must be 
kept in good condition if maximum 
efficiency is to be obtained. To 
have a machine operate continu- 
ously, the belt drive must also 
operate continuously, and must 
deliver the full power of the motor 
or lineshaft to the driven machine. 

In general the belt drive that 
is most satisfactory is one which 
in the long run will transmit the 
desired power at the lowest cost. 
Included in the total cost of the 
belt are the following elements: 
the initial cost; the cost of repair 
and maintenance; and the loss 
caused by the loss of production 
due to machinery shutdowns as a 
result of failure of belts during 
working hours. While the latter 
is extremely obvious, it is often 
neglected when figuring belt costs 
and it is for this reason that the 


point is emphasized here. In many 
instances this item is the most im- 
portant of the three. This is es- 
pecially true in cases where the 
driven machine has a high earning 
power. 

To reduce belt costs due to loss 
of production through belt failure 
it is important to provide for reg- 
ular inspection of all belts and pul- 
leys in a plant. After belts have 
once been properly installed they 
should be checked regularly to 
make certain that the proper oper- 
ating conditions continue to pre- 
vail. 

Neither leather belts or V-belts 
are hard to maintain if the proper 
rules for their installation and 
maintenance are understood and 
adhered to. The rules listed below 
are simple and easy to understand. 


How to Get the Most Out of 
Leather Belts 


1. Keep THE BEtts DRESSED. 
Leather belts must be kept 
dressed—to prevent their fibres 
drying out. And keep them clean. 
Dress with good leather belt dress- 





SINGLE PLY DOUBLE PLY 


TRIPLE PLY 








Med. | Heavy 


Light | Med. | Heavy 





Med. | Heavy 





These are the minimum recommended 
dlameters for the above thickness eh ” 


Table |. Minimum Pulley 





Diameters for Leather 
Belts of Different Thick- 
nesses 























Belts 

Under 8” | 3° 5” 6" 8” | 12" 

Wide 

Belts 

8” and 8" 10” | 14” | 24” | 30” 
Wider 
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ing every 3 mo. for ordinary con- 
ditions—every month or every week 
where air is dusty, very dry or 
where belts are overloaded. To 




















Fig. 1. Diagram of V-belt drive showing the 
effect of misalinement. If a multiple V-belt 
drive is misalined a little reflection will show 
that the belts are scraping down one side of 
the grooves as they enter the driven pulley 
and similarly scraping down the other side 
of the grooves where they enter the driver. 
This constant scraping action tends, greatly, 
to reduce the belt life 





clean a belt wipe off dirt with 
waste dipped in gasoline. Let belt 
dry. Then dress it. Naphtha or 
carbon tetrachloride are also good. 


2. Maxe Aut Your LEATHER BELTs 

ENDLEssS. 

They last longer. And avoid 
fastener trouble. Your millwright 
can be taught’ how to make endless 
laps by your nearest belt shop. 
Or your belt supplier will do it 
for you. If you have many leather 
belts buy clamps and rods and ask 
for book of instructions.. Then you 
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Motor Manufacturer's "Standard" pulley diameters Table Ill. Belt Speeds in F.P.M. for Different Pulley Diameters 
for different motor speeds and horsepowers* and R.P.M.* 
F Standard Pulley 
Frame| 3600 | 1800 | 1200 | 900 | 720 | 600 Pulley SPEED OF PULLEY—R.P.M. 
No. |RPM| RPM | RPM|RPM| RPM | RPM | Dia. | Face | Bore Diam. ; 
202 %|\% 3 : % 34se | 1750 | 1150 | 850 coo | szs | ase 435 
204 [1-114] 1 |%-1] % 3 % 134 | 1354 | 687 
224 | 2-3] 114] 1% % a i 2° | 1805] 916} 602 BELT SPEED 
225 2°¢ i 7 é 3 }4 2% | 2257 | 1145] 753 F. P.M. 
3 2708 | 1374 | 903 | 667 
225} 5 | 3 | 2 %/%! 4 34 3 
3 3160 | 1603 | 1054 | 779] 632 
= | _* z aA 74% a” | Seas | 1832 | 1208 | 890] 721] 02 
254] 7% 5 | 3 | 2 14%) % | 4% 4%) 2 " 310 | 677 
lal sul £13 4 Ml 84 aad O46 | Bet | ee | aes | ean | tes | sez | eas 
324 | 15 5 % i? 514 | 4965 | 2520 | 1656 | 1224 | 992] 828] 706 
324 10 | 7% S| 3} 2) 6) Swia 6 | 5417 | 2749 | 1806 | 1335 | 1082} 903 | 770 | 684 
3 61% | 5868 | 2978 | 1957 | 1447 | 1171 | 978| 834] 741 
3617 Jas |ao | mul s | 3 | 8 | exe] a 7” | 6319 | 3207 | 2107 | 1558 | 1261 | 1054] 899] 798 
| 7 6771 | 3436 | 2258 | 1669 | 1351 | 1129} 963] 855 
364 at oe oe Ff 3” | $559 | sees | 2408 | 1780 | 1443 | 1208 | 1027 | 912 
- tate 834 | 7674 | 3894 | 2559 | 2892 | 1532 | 1279 | 1091 | 909 
365 25 74) 5 9 73,4 2f 9 8125 | 4124 | 2709 | 2003 | 1622 | 1355 | 1155 | 1026 
wed oo |e 934 4353 | 2860 | 2114 | 2715 | 1430 | 1220 | 1083 
405 15 | 10 | 10 73, 2% 10 4582 | 3010 | 2225 | 1860 | 1505 | 1284 | 1140 
405 25 | 20 10 T3,| 2% 10% 4811 | 3161 | 2337 | 1892 | 1580 | 1348 | 1197 
as ~ 115 |u 93; 2% 11 5040 | 3311 | 2448 | 1980 | 1656 | 1412 | 1254 
4) 
3 122 5498 | 3612 | 2670 | 2161 | 1806 | 1541 | 1368 
= ol te oe = 122% 5727 | 3763 | 2782 | 2256 | 1881 | 1605 | 1425 
445 40 | 30 | 2 | 20 | 22 | 9% 2 3913 | 2893 | 2342 | 1957 | 1669 | 1482 
504 so [ao | 30 | 25 | a2 | a1 | 28 1314 diss | 4064 | 3004 | 2435 | 2032 | 1733 | 1539 
505 60 40 | 30 | 14 | 23 3 u4 6414 | 4214 | 3115 | 2522 | 2107 | 1797 | 1596 
505 50 14 | 13 | 2%. 14% 6644 | 4365 | 3227 | 2617 | 2182 | 1862 | 1653 
15 6873 | 4515 | 3338 | 2705 | 2258 | 1926 | 1710 
151% 7102 | 4666 | 3449 | 2800 | 2333 | 1990 | 1767 
*The National Electric Manufacturers’ Association (NEMA) 
16 7331 | 4816 | 3560 | 2882 | 2409 | 2054 | 1824 
that ‘s hould be used With their motors for ‘all-around good 1634 7560 | 4967 | 3672 | 2973 | 2484 | 2118 | 1881 
results. oO e rst step towar getting a goo rive is to 
select a driving pulley large enough for its job. 17 7789 | 5117 | 3783 | 3062 | 2559 | 2182 | 1937 
17% 8018 | 5268 | 3895 | 3158 | 2634 |.2247 | 1994 
can make belts endless on the pul- your belt with 18 5418 | 4006 | 3240 | 2710 | 2311 | 2051 
leys. Metal fasteners constitute this table. If 18/4 6 | Se | Ss | Se | 
the weakest part in any belt anda _ your trouble is - = 4 = — a Fo] 
belt is no stronger than its weakest real or continu- 4 A Bases ceae | Gas 
part. ous this will 20 6020 | 4451 | 3605 | 3011 
a 6321 | 4673 | 3793 | 3161 | 2696 | 2393 
3. Be Sure Your Bett THICKNESS probably correct Sén2 | aa9e | 3965 | 3512 | 2828 | 2507 
Is Correct ror PuuLEy Diam- it. a 6923 | 5118 | 4150 | 3462 | 2953 | 2621 
ETER. iw: ; Short center 7] 7224 | S341 | 4830 | 3613 | 3081 | 2735 
There are minimum pulley di- 


ameters for leather belts of differ- 
ent thicknesses. These are shown 
in Table I. Do not use on pulley 
smaller than in this table or you 
will have trouble. 

4. Be Sure Your Bett Is Rieut 

S1zE FoR THE Loap. 

To have belt driven machinery 
work properly the machine must 
be provided with enough continu- 
ous and dependable power to han- 
dle all peak loads—no matter how 
frequent or severe the loads are. 
This means the full power of the 
motor or the line shaft must reach 
the driven machine through the 
belt and you must provide enough 
belt for this purpose. 

Lineshaft Belts and Long Center 
Drive Belts 

If any such driven machine does 
not work perfectly first check the 
belt size. Ask any belt maker for 
the American Leather Belting As- 
sociation 1939 horsepower table. 
Check the width and thickness of 
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leather belt 
drives are rec- 
ommended only 
with an auto- 
matic belt tight- 
ening motor base (pivoted motor 
bases) used in place of motor slide 
rails. With these bases the leather 
belt is very efficient, the belts last 
a long time and there i is practically 
no drive maintenance required. 

A. Ask your belt supplier for 
a Short Center Leather Belt Drive 
Data Book. Gives complete tables 
so you can quickly and easily 
check any short center leather belt 
drive. Is very complete and de- 
pendable. 

B. Be sure you have large 
enough pulleys to keep the belt 
speeds up. Doubling the belt 
speed doubles the hp. a belt will 
transmit or cuts in half the stress 
in the belt for the same hp. Be 
sure that your motor pulley is not 
smaller than the diameter recom- 
mended by motor manufacturer. 





*Experience shows that the most satisfactory — cheapest 
belt driyes are those with belt speeds from 3500 to 4500 f.p.m. 
With them narrower belts and pulleys can be used. Lower bear- 
ing pressure is required, belt life is longer, and generally more 
satisfactory operating results are assured. 


Nearly all unsatisfactory drives get 
that way because the small pulley 
is too small. See table for mini- 
mum diameters for NEMA motors. 

Use the Short Center Leather 
Belt Drive Data Book as your 
bible. If you do every such drive 
will be satisfactory, the drives 
will require scarcely any mainte- 
nance and the belt life will.be very 
long. 

If it ever develops that you 
have to change over a V-belt drive 
to a leather belt drive this data 
book tells everything you need to 
know, installation is easy and can 
be done quickly. 

1. In designing new installa- 
tions always use larger sheaves 
than minimum recommended and 
use an extra belt or two above the 
minimum number recommended. 


POWER PLANT ENGINEERING 














Fig. 2. (Above) A closeup view of a 14 by 10 in. compressor 

with 75-hp. automatic belt tightening motor base drive with 

leather belt in the plant of a car manufacturer in New Jersey. 

The motor pulls into the belt under load and slacks off on the 
belt when idling or not running 


Fig. 3. (Right) Cotton mills generally have adopted the auto- 
matic belt tightening motor base drive to secure more production 
and a better quality yarn 


Additional material and cost is off- 
set by considerably longer life. 

2. Be sure to purchase matched 
sets of belts so that each belt will 
earry its full share of the load. 

3. Don’t force or pry the belts 
over the sides of grooves. Slide 
motor forward to put the belts on 
and then slide back to give tension. 
Better yet use a pivoted motor base 
under the motor and belts will go 
on easily and always be at the right 
tension when running. 

4, Proper alinement of sheaves 
is very important to long V-belt 
life. Be sure the sheaves are lined 
up in both horizontal and vertical 
planes. 

5. Kezp V-Beits TicHt — V- 
belts need correct tension the same 
as other belt drives. If no piv- 
oted base is used check tension 
36 hr. after original installation 
and at frequent intervals there- 
after check to make sure they have 
live, springy vibration when struck 
by hand. 

6. Check sheave grooves to make 
sure they are smooth and not worn 
out of shape. If they are, replace 
with new sheave. 

7. Keep V-Bett CiEan—free 
from dirt, grease and oil. No belt 
dressing necessary. Just wipe with 
cloth or waste dipped in gasoline. 

8. Never replace part of a set 
of V-belts with new ones. Replace 
the whole set with new V-belts and 
save the old ones for spares to be 
used with other old ones. 
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PROMOTIONAL DATA 
FOR PAYROLL SAVINGS 


FouLow- 
ING a broad 
program to 
put the pow- 
er of an or- 
ganized. pro- 
motional 
campaign be- 
bind the 
Payroll Savings Plan, the U. S. 
Treasury Department has made 
available to nearly every business 
firm in the country a complete set 
of promotional material. 

All this material is designed to 
help business firms achieve more 
quickly the goal of at least 10 per 
cent of payroll invested in War 
Savings Bonds. 

Nearly 100,000 of the nation’s 
business firms have already in- 
stalled, and are operating under, 
this plan which permits systematic 
purchases of War Bonds by em- 
ployes through voluntary allot- 
ments from each worker’s pay. 

Experience has proved that the 
Payroll Savings Plan is most effec- 
tive when stimulated by a well 
planned, fast-moving program to 
explain the operations and benefits 
of the plan and see that it is prop- 
erly sold to each employe. 

Accordingly, the War Savings 
Staff, with the voluntary assistance 




















of some of the nation’s ablest ad- 
vertising and merchandising men, 
has prepared and made available 
complete sets of material that will 
assist every company in putting on 
a sustained and successful drive. 

One book outlines the basis for 
the overall campaign and explains 
the general material available. 

A basic book for the employe 
is one which explains how money 
saved by workers is of vital impor- 
tance in winning the war; it drives 
home the sound practical benefits 
each worker will gain by having a 
reserve fund saved up for the post- 
war years. It also answers ques- 
tions that may be in the worker’s 
mind as to the value of War Bonds 
as an investment. 

To give each worker tangible 
evidence of his part in this All 
America program, lapel buttons 
and window stickers are furnished 
reading, ‘‘I am buying at least 
10%.”’ 

When the entire business has 
signed up for a minimum 10 per 
cent payroll, it is authorized to ac- 
quire and display the official Treas- 
ury Department Target Flag. 

This material is distributed 
through the offices of the War Sav- 
ings Staff’s State Administrators. 
Any company desiring to get a 
plan rolling at once is invited to 
eall their local State Adminis- 
trator’s office and request quanti- 
ties as needed, 
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DIESEL POWER 


For A Small Factory 


Installation of a 210-hp. Diesel engine in the plant of the Geyer Manufacturing 
Co. at Rock Falls, Ill., pays for itself in 5 yr. as a result of the savings effected 
over previous power costs. Even with a high fuel cost of 5.26 ct. os gal. and 





By William H. Gottlieb 


HESE are increasingly diffi- 

cult times for the small pro- 
ducer of non-defense commodities. 
Raw material priorities rulings 
may limit his volume of produc- 
tion and he knows that priorities 
can apply to the power supply as 
well. To protect against any pos- 
sible deprivation of his vital power 
supply, many a manufacturer has 
invested in the safety of his own 
power plant. The traditional rea- 
son for installing a Diesel plant is 
to secure economy of power pro- 
duction and this factor carries 
added weight today. 

The Geyer Manufacturing Co. 
of Rock Falls, Ill., manufacturer 
of hand garden tools, was con- 
cerned primarily with the problem 
of reducing power costs when it in- 
stalled a 210-hp. Buckeye Diesel 
engine in September, 1940. The 


a load factor of only 40 per cent power is produced at a tota 


production 


cost of 7.4 mills per kilowatt-hour. The accomplishments in producing a source 
of cheap and reliable power at this plant should be of interest to many small 





result has been a total production 
cost of 7.4 mills per kw-hr. and the 
clear promise of even lower costs in 
the future. Savings effected as 
compared with previous power 
costs have been sufficient to pay 
off the entire cost of the plant in 
5 yr. 

There are several important 
factors that make economical power 
production at the Geyer plant ex- 
tremely difficult. First, the fuel 
cost is high, 5.26 ct. per gal. The 
second difficulty is a poor load fac- 
tor which averages only 40 per cent 
of the engine capacity. This means 
a variable load which periodically 
requires a major portion of the en- 
gine’s power but drops to a low 
point in the intervening periods. 
Stamp presses, grinding machines 
and elevators provide a bumpy 
load. Finally, the plant operates 


Operating Data and Costs for the period from Oct., 1940 to Sept., 1941 





industrial plant operators. This plant produced 10.3 kw-hr. per gal. of fuel 

















Kw-Hr. Hr. Gal. Gal. Load Oper. Cost Operating 
Months Generated Operated Fuel Lube Factor perKw-Hr. Cost 
1940 % 
October ... 11,071 218:30 1,158 8% 32.5 .0104 115.43 
November.. 12,391 190 1,135 6%4 41.8 .0079 98.47 
December.. 13,455 197 1,204 mae 48.7 0063 84.78 
1941 
January... 14,204 221:30 1,450 ist 45.8 0077 109.47 
February... 13,783 210:15 1,378 3 46.9 .0073 100.49 
March .... 14,770 225:30 1,545 5 45.8 0071 105.30 
April ..... 13,425 210:15 1,175 75 45.6 0081 109.20 
May ..<0ss 12,953 208:45 1,135 23 44,3 .0058 75.72 
June ...... 11,140 183:30 1,070 6 43.3 .0056 62.70 
July ....6 8,916 165:45 1,050 4 38.4 0081 72.75 
August . 10,404 202:30 1,010 2 36.7 0071 74.66 
September.. 11,348 196:45 1,070 ae 41.0 .0069 78.55 
Totals ..147,860 2,430:15 14,380 133 ae Seis 1,087.52 
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at present only 40 hr. a wk. and 
it is usually the well loaded, stead- 
ily operated Diesel that sets the 
record. 

In view of these conditions the 
Geyer plant already has recorded 
highly creditable performance fig- 
ures. Table I gives operating data 
for the full history of the plant 
from October, 1940, the first full 
month of operation, through Sep- 
tember, 1941. Total kilowatt-hour 
production for the 12 mo. period 
was 147,860. Despite the unfa- 
vorable load factor, the plant 
showed as high as 11.4 kw-hr. per 
gal. of fuel consumed and the aver- 
age was 10.3. The engine returned, 
on the average, better than 3800 
hp. hr. per gal. of lubricating oil 
and this includes a quantity of oil 
drained from the crankcase and 
put aside for later reclamation. 
There were no additions to the 
company payroll to provide an op- 
erator for the Diesel, but Howard 
A. Geyer, president of the com- 
pany, believes in conservative book- 
keeping and charges the Diesel 
plant with part of the wage of a 
regular employe who starts and 
stops the engine and gives it occa- 
sional attention. The operating 
costs given in Table I include fuel, 
lubricating oil, labor, water treat- 
ment and maintenance. It will be 
seen that the cost per kw-hr. fell 
from ;1 ct. in the first month of 
operation to a low point of 5.6 
mills in June. Now that the break- 
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Fig. 1. (Right) This 210- 
hp. Buckeye Diesel provides 
all power and light for the 
Geyer plant and offices. 
The exciter at the right and 
the cooling water pump at 
the left are driven through 
V-belts 


Fig." 2. (Below) The Geyer 
Manufacturing Co. turns 
out garden tools at its 
Rock Falls, Ill., plant. The 
cooling tower on the roof 
serves the Diesel 


in period is past, Geyer officials be- 
lieve they can keep the cost close 
to this latter figure. 

Geyer has a 25-hp. utility line 
to supply lighting when the Diesel 
is not in operation, but there is 
no standby for the main power 
load. Thus far the company has 
not lost a minute’s service through 
dependence on the Diesel. The 
shift from purchased power to 
Diesel power was accomplished 
without the loss of a day. There 
have been no breakdowns and no 
repairs. It is Mr. Geyer’s inten- 
tion to keep the plant in peak op- 
erating condition at. all times, first 
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by providing protective accessories, 


and second by regular inspection of - 


power equipment. 

The all-enclosed engine has five 
eylinders with 10-in. bore and 12-in. 
stroke and develops its rated 210 
hp. at 450 r.p.m. It is a 4-cycle, 
mechanical-injection Diesel. Driven 
directly by the engine is a 140-kw., 
240 v. Electric Machinery Co. syn- 
chronous generator. The 15-kw. 
exciter as well as a water pump are 
V-belted to an extension of the 
crankshaft supported by an out- 
board bearing. 

The fuel used is a Number 2 
Diesel oil of 32 to 36 gravity with 


a cold test of 40 below zero. The 
fuel is unloaded from tank cars 
by gravity into a 12,000 gal. under- 
ground tank near the company’s 
railroad siding. A motor-driven 
pump transfers fuel to a 280-gal. 
day tank underground just out- 
side the engine room. The fuel is 
filtered and metered before it 
reaches the day tank. An engine- 
driven pump draws oil from the 
day tank and supplies it through 
a header with branch lines to the 
individual injection pump for 
each cylinder. A centrifugal-type 
governor regulates the quantity of 
fuel injected. 

Soft cooling water is circulated 
through the engine jackets by the 
centrifugal pump V-belted to the 
crankshaft. Leaving the engine by 
way of the jacketed exhaust header, 
the water is pumped up over an 
atmospheric-type cooling tower on 
the roof. The cooled water drains 
to a tank inside the building and 
then flows to the circulating pump 
suction. Within the engine room 
is a water softening plant which is 
used to treat all make-up water. 

Lubricating oil is supplied to 
the bearings and the cylinders by 
a pressure circulating system in 
which a gear pump driven off the 
crankshaft is the key unit. It is 
the practice at this plant to drain 
the system every 5 mo. (roughly 
a 1000 hr. of operation). This oil 
is being stored and will be re- 
claimed for re-use in the engine 
system. A filter set directly in the 
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line of flow serves to keep the oil 
clean in the course of operation. 

Exhaust gases pass from the 
header through an insulated pipe 
to the vertical exhaust snubber on 
a high platform in the supply room 
which adjoins the engine room. 
The gases vent to the atmosphere 
through a pipe extending from the 
snubber up through the roof. The 
exhaust heat is used to heat the 
supply room during the winter 
months. 

Starting air for the engine is 
supplied by a compressor belted 
to a 2-hp. motor. Air is stored in 
two tanks. 

Through most of the day the 
engine operates without attention. 
From time to time the man charged 
with operating the plant drops in 
for a minute, checks the exhaust 
temperatures by means of an ex- 
haust pyrometer on the end of the 
engine, glances at pressure gages 
and thermometers also arranged 
conveniently for quick inspection. 
The switchboard with its instru- 
ments also gives pertinent data on 
plant operation. In the event that 
a dangerous condition should arise 
while the plant is unattended, the 


Fig. 3. Make-up wat- 
er for the engine 
cooling system is 
treated in this Servi- 
soft softener 
Fig. 4. The switch- 
board carries a G-E 
voltage regulator and 
watthour meters, 
Other instruments are 
Roller-Smith 


Fig. 5. The exhaust 
line leads from the 
engine room at the 
left to a Burgess 
snubber near the roof 
inside the supply 
room. At the upper 
left is the tank hold- 
ing engine jacket 
water 


engine is protected by a device 
which shuts down the engine au- 
tomatically if either lubricating oil 
or cooling water pressure fails. 

If a power shortage should de- 
velop in northern Illinois, the 
Geyer Mfg. Co. need not worry 
about priorities. If he is forced to 
curtail production, Geyer need not 
worry about high connected load 
charges. Whatever the situation, 
this company is assured an abun- 
dant and economical supply of 
power. 


PRINCIPAL EQUIPMENT IN THE DIESEL PLANT OF THE GEYER MFG. CO. 








PAGING: -...66.c 5646s 500 5ees One 210-hp. 5-cylinder, 10 by 12-in., 450 r.p.m., 4-cycle, 
mechanical-injection, Model 70 Diesel. Buckeye 
Machine Co. 

SEROTRLOY: nossa ices eer One 140-kw., 175 kv-a., 450 v., 422 amp., 3-phase, 60 
cycle, synchronous generator with V-belted 15-kw. 
exciter. Electric Machinery Manufacturing Co. 

MSOWORRON 5 5:c.5i6 (5% aie Sse wis tees oot ars bipeee oem Siemens eee Pickering 

MUABs 5 ics winless eisin ie oisstesSe au oes ceaiitnise se se eenlee ani Primrose Petroleum Co. 


WUGL PIBMELOP POM s.«.6,<s!s10160:0:600Seeee oA 


«de Rie Saka eee Geo. D. Roper Co. 


UGE EMIOCKION DAMP. v5,0s'5 0.55 0:0:0:0'6ie eid in opi ocwiols loleaieyelolain ere a Monee ere eens endix 
MIN TACREIN IP OE 25.0 u's. < bs'o:s b.0'ss ssh se ok ue sca cuh > sours Texaco Ursa. Texas Co. 
SPUD FOOAN PURGOR «520 5 5'0.0:0.0\o'0\h a0 iss wie bisis ole © ow iescieig oie winy eo etes oretstela ioe Purolator Co. 
MSOOMIP EIN BURY EOIN 5 15'- 5:010.016'6 6/00 01516 <2 se eres elesioa icles ete Goulds Pumps, Ine. 
BREE OD WODBR «6:6 001s 3:6 1619 1'5slee 4 oreles wis Sites cisie oa ee eee Servisoft, Inc. 
MEXHGUES NUDE, 55.50% .044 vi'eis sea be s 14h o hi whence apap Burgess Battery Co. 
IPEDEROTD TADUODN svc: :5 sins ss 'cbicG ewe giesio5 vii cana eee James P. Marsh Corp. 
PERMRUNG ey POMBO s 5 a's i0in's o 44 0605 00 se zeseens Alnor. Illinois Testing Labs., Inc. 
Woltage Regulator. ....00 ces esesccccscecsincscccccte ves tvens General Electric Co. 
Switchboard Instrumenes: .:.< . 00 0s.045.0.010 ss sie CospwecceSimeeen Roller-Smith Co. 
Watt-Hour Meters....-.ccccesccccccccccvccccvccccscescvene General Electric Co. 
Safety Device......sssscccceseeees Silent Watchman. Buckeye Machine Co. 
Outboard Bearing. .......ccccccccccccvvtcccscccccccseccscsssersseeccece Shafer 
Air COMpresBOr.......ccccrecccscceesceecrseces Curtis Pneumatic Machinery Co. 
NTI a Ane re or eric reo i ra: Wm. B. Scaife & Sons Co. 
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MOLECULES GET 
TIRED TOO 


Expuainine that molecules as- 
sociated with the production of flu- 
orescent light tire as easily as 
humans, Dr. N. C. Beese, research 
engineer of the Westinghouse 
Lamp Division, recently released 
results of exhaustive tests he con- 
ducted in order to determine the 
fatigue effect upon molecules when 
exposed to ultraviolet light. 


When molecules of fluorescent 
materials start to work, they are 
efficient and highly productive, 
but over a period of time, under 
continued exposure, they lose much 
of that efficiency and tend to slow 
down. If the molecules are given 
rest periods in the dark, they re- 
gain their original strength, much 
the same as human beings. 


Methods were devised to inves- 
tigate this phenomenon using or- 
ganic as well as inorganic sub- 
stances, liquids as well as dry pow- 
ders, and both short ultraviolet 
radiation and longer radiations. 
Experiments showed that the fa- 
tigue was most pronounced with 
high intensities of irradiation. 


As ultraviolet radiations and 
current density increased, molecu- 
lar fatigue was more apparent. 
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REMOVING AIR-BORNE DUST 
IN INDUSTRIAL PLANTS 


O 
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44 

ea 


By E. H. R: Pegg 


e@ precipitating equipment. 


In many present-day industrial processes and operations, especially those concerned 
with the assembly of delicate instruments and in the production of 

necessary to keep the work rooms as free from dust as possible. The principle of 

electrostatic precipitation has proved very effective in this field. In this article the 

“A ” =. describes some of these applications and also discusses the characteristics of 


fine textiles, it is 


The system is purely electrical in its action 


Precipitron Section Engineer, Westinghouse Electric & Manufacturing Company 


HE ELECTROSTATIC pre- 

cipitator has been in use for 
many years in the removal of dust 
and other solid particles from the 
stack gases of power plants and 
other industrial plants. It is only 
within recent years that the prin- 
ciple of electrostatic precipitation 
has been applied, commercially, to 
the removal of atmospheric dust 
from rooms in manufacturing and 
processing plants. Today, these 
precipitators are finding increasing 
application in the removal of dust 
in plants devoted to the production 
of essential war material. Commer- 
cially, these precipitators are man- 
ufactured under the trade name of 
‘*Precipitron.’’ 


The Precipitron operates on the 
well known principle that a solid 
or liquid particle suspended in air 
may be given an electrical charge 
and then due to that charge may 
be removed from the air by at- 
tracting it to a charged collecting 
electrode whose charge is opposite 
in sign to that of the charge on 
the particle. The Precipitron con- 
sists of three essential parts: 

1. An ionizing unit consisting 
of a fine wire at high, direct cur- 


rent potential and two grounded 


electrodes, which creates a non- 
uniform electrostatic field in which 
the foreign particles in the air are 
given a charge, or ‘‘ionized.’’ 

2. A collector cell consisting of 


Fig. 1. (Below) Power pack capable of supplying energy 


to as many as 50 Precipitron cells 


Fig. 2. (Right) Precipitron cell capable of cleaning 750 


cu. ft. of air per min. 


a 
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a system of parallel metallic plates 
so arranged that a high uniform 
voltage gradient exists between 
each pair of plates. As air passes 
between the plates the charged 
particles are repelled by plates 
having the same sign as that of 
their charge and attracted by those 
having the opposite sign. 

3. A power pack consisting of 
transformer, rectifier and capacitor 
to supply high voltage direct cur- 
rent potential to the ionizers and 
collector cells (Fig. 1). 

The ionizing unit and collector 
cell are combined into a single 
easing (Fig. 2) which has a cross 
sectional area of 2 sq. ft. and is 
rated at 750¢.f£.m. These cells may 
be readily stacked in a ventilating 
duct (Fig. 3) so as to clean any 
given volume of air. As many as 
50 cells may be energized from one 
power pack. Power requirement 
is very low, in the order of .01 to 
.02 kw. per 1000 c.f.m. 

The cells are cleaned by peri- 
odically flushing them with water. 
The accumulated dirt is perma- 
nently disposed of by being car- 
ried into a sewer with the flushing 
water through drains in the duct 
provided for that purpose. The 
length of the time between clean- 
ing periods varies from 2 to 8 wk. 
or more depending. upon the 
amount of dirt in the air which 
may vary from locality to local- 
ity and from season to season. 

The Precipitron removes smoke 
particles as small as 0.1 micron in 
diameter, which pass through the 
conventional air filter. The effi- 
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ciency of the unit is measured by 
the discoloration or ‘‘blackness 
test’’ method is 85 to 90 per cent 
depending upon the volume rating 
of the cells. Conventional types 
of air filters have efficiencies of 15 
to 25 per cent when tested on the 
same basis. 

Modern windowless war manu- 
facturing plants are springing up 
all over the country. Some of these 
plants will operate more efficiently 
and economically because of the 
air which ventilates them will be 
cleaned by the Precipitron. Twen- 
ty-four hour artificial lighting is 
a necessity in such a building. This 
lighting will be more efficient if the 
Precipitron is used to free the air 
of dirt and dust particles which 
otherwise would collect on lamps 
and fixtures and which, floating in 
the air, tend to disperse and scat- 
ter light. It is also necessary to 
remove the dirt generated inside 
the building, such as the smoke 
and oil mists resulting from high- 
speed cutting, machining and 
grinding operations and the fumes 
from welding operations. This 
inside dirt can be removed from 
the building by diluting it with 
large amounts of outside air—pro- 
viding the outside air is cleaner at 
tremendous heating cost in winter 


A: 330 CFM MAKE-UP AIR 
* NO. PRECIPITRON 


A & 


150 CFM MAKE-UP AIR 
* NO PREIPITRON 


E, NO MAKE —UP AIR 


Fig. 4. Views showing the effect of the Precipitron upon air in a smoke laden room with 


and cooling cost in summer. Or 
it can be removed by re-circulating 
the air through the Precipitron at 
a great saving in heating and cool- 
ing cost: At the same time the 
small percentage. of make-up air 
required will be also thoroughly 
cleaned. 

This point is illustrated in the 
series of photographs in Figure 4. 
All photographs were made under 
the same conditions of film expo- 
sure and lighting. A 3600 cu. ft. 
room was illuminated by five over- 
head fixtures each containing a 200 
watt lamp. For photographie pur- 
poses a 40-w. lamp in an enameled 
reflector was suspended above the 
desk. Air was supplied to the 
room at the rate of 1200 c.f.m. or 
at the rate of one complete air 
change every 3 min. Smoke was 
generated inside the room by 
dropping oil on a~ hot plate 
and dispersed throughout the 
room by a fan. Photos A to F 
of Fig. 4 show the results of 
varying amounts of make-up air 
with and without benefit of the 
Precipitron; in photos A and B, 
330 ¢.f.m. or 27.5 per cent make- 
up air was used. A definite haze 
ean be seen over the desk in photo 
A while none is present in photo B. 
When the make-up air was reduced 


-B. 330 CFM MAKE-UP AIR 
WITH PRECIPITRON 


D 150 CFM 


MAKE —UP AIR 
WITH PRECIPITRON 


F MAKE-UP A 
: wiTH PRECIPITRON 


See ese] 


varying amounts of make-up air 
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Interior of a ventilating duct show- 
“ionizing” or incoming air side of 
the Precipitron cells 


to 150 ¢ef.m. or 12.5 per cent, the 
haze increased considerably in 
photo C but no increase is apparent 
in photo D. When no make-up air 
was supplied the smoke became un- 
bearable as shown by the haze in 
photo E while little if any increase 
in haze is apparent in photo F. To 
achieve the same result as in photo 
F by dilution only, it was necessary 
to supply 1100 ¢.f.m. or 92 per cent 
make-up air. 

The effectiveness of the Precip- 
itron in removing smoke from air 
is demonstrated visually in Fig. 6. 
This photograph was taken in a 
smoke-filled room with no illumina- 
tion except a projection lamp 
whose beam was passed just above 
the air outlet of the Precipitron 
in the center of the photo. Ob- 
serve that the light beam effectively 
disappears as it passes through the 
clean air emerging from the outlet. 
This striking phenomenon demon- 
strates visually the efficiency of the 
unit in that the air cleaned by it 
contains very few particles to re- 
flect light from the beam as com- 
pared to the surrounding air in 
which the beam is quite visible. 

The Precipitron is being ap- 
plied daily to air cleaning prob- 
lems in industry where ultimate 
cleaning efficiency is necessary to 
keep men, machines, and equip- 
ment at their top efficiencies. It 
is assisting in the production of 
the vital materials, steel and alu- 
minum, by keeping free from dirt 
the air which ventilates mill drive 
motors and auxiliary equipment. 
The air in and around mills is 
laden with smoke and dirt, most of 


Fig. 3. 
ing the 


it abrasive or metallic, which if 


allowed, to get into the windings 
of a rotating machine will even- 
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Fig. 5. The ventilating air of this synchronous condenser is kept free of dirt and dust by 
means of the Precipitron 


tually put that machine out of serv- 


ice, and necessitate large scale 
maintenance operations. 
Bombsights are now being man- 
ufactured and assembled in plants 
kept free of dirt and smoke. The 
degree of accuracy and precision 


which must be maintained in such 
an instrument, and the care with 
which the final assembly is made to 
exclude from the optical system 
foreign particles which might set- 
tle out to fog the lenses, necessi- 
tates a very high degree of air 


Fig. 6. (Below) Another view showing the effectiveness of the 
Precipitron in removing smoke from air 


Fig. 7. (Right) Two views of spools of rayon yarn showing 
how the Precipitron removes dirt from the air in the rooms 


in which such yarn is wound 


CHICAGO, AUGUST, 1942 


cleaning as provided by the Pre- 
cipitron. 

Better textiles are being pro- 
duced in textile mills where smoke 
and soot are removed from the ven- 
tilating air. Twisted-in dirt, long 
a serious problem in spinning mills, 
has been practically eliminated. 
(See Fig. 7.) “Losses on dirt-soiled 
yarn in dying processes have been 
greatly reduced. As a result, 
streaks in woven fabrics are vir- 
tually eliminated and the yardage 
of top-priced whites, bleaches, and 
pastels is increased. 

Numerous other applications in 
various fields of industry prove 
that Precipitron is contributing to 
wartime production by providing 
really clean air on which men and 
machines are operated at top effi- 
ciency. 


SUBSTITUTE METALS 
IN LIGHT BULBS 


SugstiTuTION of iron bases and 
other conservation measures now 
being put into effect will save ap- 
proximately two million pounds of 
brass a year, according to A. E. 
Snyder of the Westinghouse Lamp 
Division. Materials to replace vital 
war metals will be used in millons 
of Westinghouse lamps in 1942 in 
order that production of light bulbs 


‘for essential civilian needs may con- 


tinue during the coming year. 

All civilian lamp bulbs in the 
10-watt to 300-watt sizes and most 
industrial lamps will have iron in- 
stead of brass bases this year. To 
prevent corrosion, these bases will 
be protected with a brass coating. 

Nearly all nickel consumption 
for lamp manufacturing has al- 
ready been eliminated by the use 
of nickel-plated-iron wire instead 
of pure nickel wire. 











The threatening tumult of the mighty Co- 
lumbia as it plunges 325 ft. over the giant 
spillway of Grand Coulee Dam holds no 
fear for the workmen shown above. They 
are weaving a network of reinforcing steel 
for the concrete of the East powerhouse. 
The new powerhouse is now about 65 per 
cent completed and will be similar in design 
and capacity as the West powerhouse 


PICTURES 


One of the world's largest waterfalls, 1650 ft. 
wide and 310 ft. high, was born at the 
Grand Coulee Dam Monday afternoon, 
June 1, when the imprisoned waters of the 
151-mi. Columbia reservoir were released 
over the wide spillway as shown in the pic- 
ture below. The giant blanket of water, 
carrying 1,500,000 gal. of water every sec- 
ond will be on display all summer, accord- 
ing to the Bureau of Reclamation. Part of 
the river flow is passing through the pen- 
stocks in the dam and turning the turbines 
for the three 108,000-kw. generators al- 
ready in service. The powerhouse shown 
below the dam at the left will house 9 of 
these great generating units, giving it a 
total generating capacity of almost a mi!- 
lion kw. Another, similar plant is now under 
construction on the East bank of the river 


Mirror of cast iron. This giant mirror of cast 
iron will support the two million pounds of ro- 
tating machinery in one of the 108,000-kw. 
vertical waterwheel generators for Grand 
Coulee power plant. This picture taken in the 
shops of the Westinghouse Electric and Manu- 
facturing Co. shows the beautiful finish result- 
ing from completely machining, lapping with 
abrasive compound, and polishing. Weighing 
9700 Ib., this thrust runner plate is 8 ft. in 
diameter, 6 in. thick and has a 38-inch bore. 
It will be used to support the generator rotor, 
waterwheel propeller and shaft. Inspecting the 
huge bearing are, from left to right: L. W. 
Landeck, junior engineer, W. K. Orr, assistant 
general inspector, generator works depart- 
ment, Charles Prengaman, machine tool opera- 
tor, W. S. Oswald, general inspector, gen- 
erator works department, all of Westinghouse 





of Engineering Interest 


The extreme accuracy of large gears 
for marine propulsion equipment and 
the care required in manufacturing 
them is not generally appreciated by 
those who do not have occasion to 
see them in the process of manufac- 
ture. The impressive photograph at 
the right was taken in the shops of 
the General Electric Co. It shows 
some of the different types of gears 
and pinions used to translate the high 
r.p.m. speed of the propulsion tur- 
bines into slower, efficient propeller 
speeds. The workman is directing the 
overhead crane removal of a high- 
speed gear blank to a hobbing ma- 
chine that will cut teeth into its cir- 
cumference. The larger gears shown 
are low speed, or bull gears. The 
rough and finish cutting of such large 
gears requires.10 or || days and the 
finish cuts must be made without in- 
terruption. An auxiliary power supply 
as well as duplicate lubricating sys- 
tem is always provided for emer- 
gency if the main supply fails. At 
the General Electric plant, three shifts 
a day maintain an accelerated pro- 
duction program that speeds the flow 


of gears and other equipment for mer- 
chant bottoms from shop to shipyard 





To take the place of costly, short-lived 
sandbag barricades for sabotage pro- 
tection around power transformers, sub- 
stations and other vulnerable public 
utility and industrial equipment, The 
Celotex Corporation of Chicago has de- 
vised an economical wall of lightweight 
concrete blocks filled with sand. Several 
utility companies already have adopted 
this method of. protection. Blocks for 
the walls are made with Celocrete Light- 
weight aggregate, an expanded slag 


As shown above, tests have demonstrated that a 
wall of 12-in. hollow blocks filled with sand will stop 
high-powered .30 calibre military rifle and machine 
gun fire at distances as short as 10 ft. In the test 
pictured above, 13 shots were driven with a Krag 30- 
40 rifle firing 180-grain, shell-pointed copper-jacketed 
bullets. Two shots were fired from a distance of 75 
yd., four from 50 yd., five from 25 yd., and two from 
10 ft. None of the shots penetrated farther than 
9!/p inches into the 12-in. wall. The two shots fired 
from 10 ft. penetrated 8 in. and 6 in. respectively 








Did you ever play "crack the whip" and make the mistake 
of attaching yourself to too long a line of skaters? You flew 
off, didn't you? Why? No doubt you have your own ideas 
about what happened, but, scientifically, what happened was 
the consequence of your WR?—your moment of inertia. 
This is not a discussion of winter sports, but if you are inter- 
ested in knowing a little more about this mysterious WR? 
you will be interested in Mr. Luken's article. He tells about 
it in simple language and, what's more, shows you how to 
calculate and measure it. It's quite simple—try it yourself. 


By ee! x Ft ae Motor Engineering Department, General Electric Co. 


HE MOMENT OF INERTIA of a driven load is 

of extreme importance in the proper selection of a 
motor for those cases where the motor accelerates a 
heavy load or makes frequent starts. Prime examples 
are motors for rapid reversing service, extractors, and 
at the present moment, air raid sirens. Determination 
of the moment of inertia is not difficult, but is often 
neglected because of lack of familiarity with a suit- 
able method. 

In engineering work the moment of inertia is ex- 
pressed as WR? in terms of pound-feet squared. These 
units then are commensurate with the other engineer- 
ing units of pounds, feet, horsepower, etc. 

WR? can be determined in three ways, (1) by eal- 
culation (that need not be too precise to be useful), 
(2) by measured comparison with an easily computed 
object, and (3) by direct measurement. Practical 
instructions for each of these methods are given below. 

Calculation of WR? 

WR? is the product of the weight of an object and 
the square of the radius of gyration, or WR? = W k?, 
where W is the weight of the object in pounds and k 
is the radius of gyration in feet which in turn could 
be considered an average of the radii from the axis 
of rotation of each infinitesimal part of the object. 
The calculation of a relatively complicated object can 
readily be made by breaking it up into its simple com- 
ponents, easy to calculate in themselves. Most rotat- 
ing objects can be broken down to a series of rims, 
spokes, and disks. Since the WR? of the segregated 
parts add directly to give the WR? of the whole, pro- 
vided a common axis is considered in all cases, each 
part ean be considered in its simplest geometric form. 
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Fig. 1. Radius of gyration for witout shaped objects 
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Figure 1 shows the five basic components and 
their radii of gyration, k in inches. 

Figure 2 shows the WR? of disks, which can be 
used to determine the WR* of thick rims by sub- 
tracting the WR? of an imaginary disk of the inside 
diameter from that of a disk of the outside diameter. 
The common engineering handbooks have many for- 
mulas for complicated objects which may prove useful 
in some cases, 
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FIGURE TWO 
WR? OF SOLID DISKS 
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Fig. 2. WR2 of solid disks 


As an example, the calculation of the WR? of the 
flywheel in Fig. 3 is shown. The computation is best 
carried on in tabular form: 


Volume Wt. K WR? 

(Cu. in.) (Ib.) (In.) (1b.-in. squared) 
Rim 415 106 11 12,800 

6 Spokes 103 26 6.2 1,000 
Hub 21 5 1.0 5 


13,805 


This result, it will be noted, is expressed in pound-inches 
igen To get pound-feet squared, it must be divided by 
i us: 


Part 





13,805 
WR? (Ib. ft. squared ) == = 96-2 


144 


It can be noted that the major part is in the rim 
and that only this need be calculated even for a fairly 
close approximation. 


WR? Measurement by Comparison 


Another way of determining WR? is by com- 
parison. This method consists of suspending the object 
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b-3°-H 
Fig. 3. Flywheel 


to be measured from a wire with its axis of rotation 
coinciding as nearly as possible with the axis or center 
of the platform, giving it a twist, and taking the time 
for a given number of complete torsional oscillations. 
A disk of about the same WR? is then suspended, 
also in balance, from the same wire and the time 
of the same number of oscillations is measured. The 
WR? of the disk is calculated, say from the chart, 
and the value for the tested object computed from: 


WR? (unknown) = 
WR? (known) X ( 





Time of er) 


Time of known 


Figure 4 shows the general method. Care must be 
taken to have the wire long enough to make the time 
of each oscillation convenient to.measure, and to twist 
the object in such a manner that it rotates about the 
support as its center. It is also important that the 
wire be firmly fixed at both ends so that it will not 
move in the supports, and so that it does not bend 
at the supports. 


Direct Measurement of WR? 


The direct method of measuring WR? consists of 
setting up the object as a torsional pendulum, measur- 
ing (1) its time of oscillation, (2) its weight, (3) the 
dimensions of the supporting means, and (4) com- 
puting the WR?. Figure 5 shows the general set up. 
This method is perhaps the easiest to use in the field, 
as any wire, rope, string, or chain can be used as 
supports if fairly flexible and light compared to the 
weight of the object. A ruler, a watch, and a set of 
scales are all that are necessary to take the measure- 
ments. If the object is not easily ‘‘hooked on to,”’ 
a light platform can be suspended and its WR? de- 
termined. The object is then placed on the platform: 
with its axis of rotation coinciding as nearly as pos- 
sible with the axis or center of the platform, and the 
total WR? measured. The value for the unknown 
is found by’ subtracting that of the platform from 


the total. 
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Fig. 4. Measured comparison 











| 
SAMIPLE 
< 
TwisT 8 LE 


Fig. 5. WR2 measurement 














TURN 


7\ 





14 FT. OF CABLE 
MOTOR PINION ON SHEAVE. 


1800 RPM. \ 





4 1 


SHEAVE 600 R.P.M. 














WT. OF CABLE: | LB. PER FT. 
wR? OF SHEAVE: 16 L8.FT* 


Fig. 6. Relating all WR? to one shaft 


The time ‘‘t’’ is the time for 
any convenient number of complete 
oscillations ‘‘N’’. A complete os- 
cillation is the movement of the 
object from some one position 
back to the same position and 
traveling in the same direction. 
The computation is made from 
the formula: 


.016 Wd? t? 


WR?= (Ib. ft. squared ) 


where W = weight of object in lb. 


d= distance between sup- 
ports in in. 


L=length of supports in 
in. (should be at least 
4 ft.) 


t= time in seconds for N 
oscillations. 


Since the location of the decimal 
point is often confusing it is some- 
times wise to make a rough ecalcula- 
tion by the curve, Fig. 2, as a check. 


Relating All WR? to One Shaft 


The effectiveness of WR? de- 
pends upon the speed at which it 
rotates, so, in any mechanical sys- 
tem with shafts running at dif- 
ferent speeds, the WR? must be re- 
duced to some one shaft. For mo- 
tor work, the motor shaft and motor 
speed is usually used as the basis 
of comparison. In any event it is 
always necessary to state clearly 
to what shaft it is referred, for 
example ‘‘flywheel WR? referred 
to motor shaft.’’ The formula for 
conversion is: 


WR? (referred to shaft A) —= WR? 
(referred to shaft B) 


(== of B ) 
r.p.m.of A 

Masses that are part of the sys- 
tem, and that move in straight 
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lines, must also be reduced to the 
reference shaft. The equivalent 
WR? of the lineally moving mass 1s: 


WV? 


WR? = 
(2rN)? 


where W = weight of lineally mov- 


ing part in lb. 
V = velocity in ft. per min. 
N=r.p.m. of reference 
shaft. 


For example, the equivalent 
WR? of the simple hoist shown in 
Fig. 6 can be calculated as follows: 


WR’ of sheave referred'to motor 
shaft = 


600 \ 2 
8x (— 
1800 
WR? of cable on sheave 


referred to motor 
shaft = 


x 600 \? 
wax (a) * Ge) 
212 1800 
45 


= 2.00 


WR? of cable and weight 
(velocity = 2040 ft. 
per min.) = 


2040 \? 
(15 + 10 X 1) ( 
271800 


Total equivalent WR? of 
system 


The moment of inertia is ex- 
tremely hard to estimate by merely 
looking at an object as it varies as 
the fourth power of the diameter, 
and at the same time it is an im- 
portant item of the data necessary 
to apply a motor to some loads. 
Therefore, it is hoped that the three 
methods shown here will be of some 
help to those who are concerned 
with seeing that the proper motor, 
neither too large nor too small, is 
applied to a machine. 


CAPACITORS SAVE 
$6900 IN FIRST YEAR 
OF OPERATION 


AT THE END of their first 14 mo. 
operation a group of sixty 15 kv-a. 
Westinghouse capacitors installed 
at a southern ore refinery sliced 
$6900 off the plant’s power bill, 
raised a power factor of 78 per cent 
to a near unity value of 92, and in 
the short time of only 14 mo. have 
completely paid for themselves. 

The refinery is entirely electri- 
fied, using squirrel-cage induction 


motors, for the most part, to drive 
the various equipment. The load- 
ing of these motors, due to the na- 
ture of the product handled, aver- 
ages about 66 per cent of their full 
load rating giving rise to low oper- 
ating efficiencies with consequent 
low power factor and heavy lag- 
ging currents. The operating power 
factor of the plant before the in- 
stallation of capacitors was 78 per 
cent. 


Power Purchased From Local Utility 


Power was purchased at 2200 v. 
from the local utility and was re- 
duced at the plant to 440 v. in their 
own substation. Charges were based 
on a monthly kv-a. demand plus an 
energy rate. Energy in excess of 
250 kw-hr. per kv-a. of billed de- 
mand was obtained at a rate of 1.5 
mil. less than the standard energy 
rate. 

The company management, real- 
izing that raising the plant power .- 
factor would increase the number 
of kw-hr. obtainable at the lower 
energy rated, and at the same time, 
reduce the kv-a. demand, decided 
to install capacitors. 

Sixty capacitors, each unit rate 
15 kv-a. at 460 v. were installed in 
distributed banks, one bank to each 
feeder supplying a low power fac- 
tor load. The capacitors are in 
the circuits continuously being 
switched out only at infrequent in- 
tervals for inspection. 


Power Factor Rises 14 Per Cent 


Results of the installation were 
noticeable immediately. Load cur- 
rents on the capacitor equipped 
feeder circuits dropped. The plant 
power factor rose from a compara- 
tively low 78 per cent to a near 
unity value of 92 per cent with a 
corresponding elimination of use- 
less wattless current. The existing 
feeders are now capable of carry- 
ing enough added load to permit a 
sizable plant expansion, if and 
when it should be needed. 

Most important, however, was 
the effect of the capacitors on the 
power billing.. With their elim- 
ination of wattless current, the 
monthly power bill for the first 
year’s operation averaged $575 less 
than previously. This represents a 
yearly saving of $6900 in power 
costs. 

The first cost of the capacitors 
approximated $7800. Slightly more 
than this amount has been saved in 
14 mo. of operation, so that the 
capacitors have literally ‘‘earned 
their own keep.’’ Since installa- 
tion, no maintenance or repairs 
have been necessary. 
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Unusual conditions surrounding the Riverside Station 
at Baltimore necessitated a special investigation to 
determine the allowable stack height, velocity of 
gases in stack, and plant structural design in order 
to prevent flue gases from becoming a nuisance? 


Height of Stacks Established by 
WIND-TUNNEL TESTS 


ECAUSE of its proximity to a 
residential area and to the 
municipal airport, the Consoli- 
dated Gas, Electric Light and 
Power Co. of Baltimore, in the con- 
struction of its new Riverside Gen- 
erating Station, found it necessary 
to give careful consideration to the 
flue gas problem and the height of 
stacks. 

Several factors are involved in 
the design of the Riverside stacks 
which are different from the usual 
problem. On account of the in- 
duced-draft-fan system, height is 
not required to produce draft, and 
with the Cottrell precipitator, the 
dissipation of flue gases rather 
than “smoke” is the primary con- 
sideration. It is usually desirable 
to have a stack sufficiently high to 
be free from smoke troubles under 
all normal wind conditions. 

At Riverside, it was necessary 
to select a stack height consistent 
with company requirements for 
reasonable dissipation of flue gases 
and yet satisfactory from the view- 
point of air navigation. It was con- 
eluded that the proper point of 
compromise between these contra- 
dictory requirements could be 
found only through the study of 
models in a wind tunnel. 


Elements of the Problem 

Three distinct phases of this 
problem had to be analyzed: (a) It 
was necessary to establish what 
wind or weather conditions would 
produce the most serious smoke 
1The findings of this investigation reported 
here in brief were given in detail in a paper 
before the 1941 annual meeting of the 


A.S.M.E. 
2Consolidated Gas, LElectric Light and 
Power Co. of Baltimore. 
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annoyance at this station, and, un- 
der these conditions, to determine 
the required stack height; (b) the 
effect of the addition of successive 
units to the plant had to be con- 
sidered; (ec) due to stack-height 
limitations, it was necessary to in- 
vestigate all possible means of im- 
proving the dissipation of flue 
gases, such as stack design or ar- 
rangement, shielding of the stack 
or building, and increase of stack 
velocity. 

The wind tunnel in the plant 
now owned by the Allied Aviation 
Corp. at Dundalk, Md., was used 
for a 4-mo. period for this investi- 
gation. The tunnel, fan motor, and 
control equipment are installed in 
a separate brick structure. The 
tunnel is the recirculating type 
with double return paths from the 
discharge side of the fan to the in- 
take end of the throat. 


Tests on Riverside Models 
Three models of the Riverside 
generating - station development 


were tested, namely, a single-unit, 


a three-unit, and a six-unit model. 
The latter was regarded as the 
probable ultimate development at 
this location, The models were de- 
signed for maximum flexibility of 
operation so that desired test con- 
ditions could be obtained readily 
for the study or demonstration of 
the effect of any required variable. 
The models, constructed of wood, 
were placed on a turntable on a 
platform erected between the 
throat and bell of the tunnel. The 
platform was placed so that the 
horizontal diameter of the tunnel 
bisected the height of the models. 


The forward end of the platform 
was streamlined to minimize the 
disturbance of air flow. 


The 1-in. I.D. brass-tube minia- 
ture stacks were adjustable in 
height and were equipped for vari- 
able discharge of air up to 70 f.p.s. 
For the single unit, the “flue gas” 
was supplied through a 1-in. diam. 
rubber hose from a blower, driven 
by a variable-speed d.c. motor. The 
multi-unit stacks were fed through 
a large plenum chamber. The veloc- 
ity of discharge was controlled by 
individual supply-line valves. A 
scale of 1 in. = 10 ft. was selected 
for convenience of size and ease of 
interpreting results. The six-unit 
model to this scale was in reason- 
able proportion to the diameter of 
the tunnel throat. 


In other investigations of 
smoke dissipation, it has been 
found that wind velocity and wind 
direction are the only meteorolog- 
ical phenomena which appreciably 
affect the downwash of smoke. 
Consequently, such factors as hu- 
midity, air temperature and baro- 
metric pressure could be dis- 
regarded. 


Turbulence was studied by 
means of threads. Taut, vertical 
strings were set up at 6-in. inter- 
vals in line with the stack in a 
plane parallel to the wind direc- 
tion. White silk threads, 5 in. long, 
were used as streamers tied at one 
end to the vertical strings at 2-in. 
spacings. The length and spacing 
were selected after a considerable 
amount of experimental work to 
determine the most suitable type 
and arrangement of threads-which 
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Sours 


Fig. |. Effect of wind direction on turbulence netontes stack height 167 ft.; wind velocity - 
m.p.h. 


would follow the path of the wind. 

The area around the building 
was also explored by means of a 
fine silk thread on the end of an 
exploring rod. Flake mica (Christ- 
mas tree snow) was distributed at 
points around the building. The 
path of the particles of mica 
showed the regions of turbulence, 
the direction of flow, and the char- 
acter of the vortexes. The turbu- 
lence areas were also investigated 
by means. of droplets of titanium 
tetrachloride placed at _ spots 
around the model. On the basis of 
the fixed and exploratory indi- 
eators, charts were plotted to show 
the turbulence patterns produced 
in line with the stacks. 

Figures 1 and 2 illustrate the 
effect of wind direction and wind 
velocity on the turbulence. The 
wind velocity affected the area of 
the turbulence zone to some extent, 
but did not in general affect the 
character of the turbulence pat- 
tern. The wind direction very 
markedly affected the area as well 
as the character of turbulence. The 
relative proportions of the build- 
ing in the three planes is a vital 
factor. The surface of the single- 
unit building, exposed to north or 
south winds, is much greater than 
to east or west winds and, con- 
sequently, the turbulent zone ex- 
tends higher with the north or 
south winds than with the east or 
west winds. Under the worst con- 
ditions, this turbulent zone extends 
as much as 70 ft. higher than the 
building. In the six-unit plant, the 


proportions of the building are re- . 


versed and, consequently, the tur- 
bulence patterns are quite differ- 
ent. With a 20 m.p.h. west wind, 
the six-unit model set up a turbu- 
lent zone equivalent to 120 ft. 
above the building. 

A technique was developed for 
the discharge of a dense white 
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smoke from the stacks. Ammonium 
chloride was used for this purpose 
because of its relatively low toxic- 
ity and corrosiveness, high degree 
of visibility, and freedom from fire 
or explosion hazards. 


Results of Investigation 


The effect of wind velocity was 
investigated in the range of 5 to 40 
m.p.h. The tests brought out two 
conditions which may cause trouble- 
some flue-gas concentration in the 
immediate vicinity of the plant, 
namely, extreme calm and moder- 
ately high wind velocities. In the 
almost complete absence of air 
movement, the stack-discharge 
gases rise more or less vertically 
from the stack and form a cloud 
over the building. This large mass 
of discharge gas tends to diffuse 
gradually downward. 

With wind velocities from 5 to 
10 m.p.h. and stack velocities of the 
order of 50 f.p.s., the discharge 
gases are carried in a gently curved 
are upward clear of the surround- 
ing property, with moderate stack 
heights. From a practical consider- 
ation, wind velocities in the neigh- 
borhood of 20 m.p.h. cause the most 
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concern. Winds in this range occur 
with considerable frequency in the 
Baltimore area. With increasing 
velocity, the path of the smoke is 
carried lower. However, the rate of 
dissipation of smoke increases in 
proportion to the wind velocity, ac- 
cording to the investigation of 
Pearson, Nonhebel, and Ulander. 

Our own observations show 
that, at high winds, in the neigh- 
borhood of 30 to 40 m.p.h., the 
downwash becomes very pro- 
nounced, but that the smoke is rap- 
idly diluted. Although these higher 
velocities are relatively infrequent, 
and the rate of smoke dissipation is 
also in our favor, we believe that 
with the stack heights under consid- 
eration, there will be some annoy- . 
ance from smoke when these higher 
wind velocities do occur. 

The seriousness of the down- 
draft of smoke is very markedly af- 
fected by the wind direction. With 
the single unit, the north and south 
directions present a large area of 
building surface to the wind and 
create a particularly serious down- 
draft problem. With a south south- 
east wind, there exist the combined 
effects of the large southern expo- 
sure of the building and the com- 
plicated turbulence -patterns cre- 
ated by the partial exposure of the 
stack-and-breeching structure to the 
wind. This tends to cause a down- 
wash around the induced-draft-fan 
structure. 

With the three-unit and six-unit 
models, cumulative disturbances 
are set up when the wind is blowing 
directly in line with the stacks. The 
smoke is brought lower and lower 
with each successive stack. With a 
south southeast wind, there is also 
a troublesome condition with the 
multi-unit models. The successive 
disturbances of the stacks and the 
disturbance of the building itself 
combine to create a serious down- 
draft. 
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Fig. 2. Effect of wind velocity on turbulence patterns; stack height 127 ft.; north wind 
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The path of the smoke as it 
emerges into the atmosphere is de- 
termined by both stack velocity and 
wind velocity. However, it should 
be pointed out that, at equal stack 
velocities and wind velocities, the 
smoke does not emerge at a 45-deg. 
angle, as might be anticipated from 
a simple application of resultant 
forces. The problem is much more 
complicated. 

Under average weather condi- 
tions, high flue-gas velocity is de- 
cidedly beneficial in carrying the 
smoke upward. A small diameter 
stack creates less disturbance and 
high velocity tends to carry the 
smoke above the disturbed area. 
Under the conditions of Fig. 2, an 
increase in stack velocity from 15 
to 50 f.p.s. raises the upper limit of 
the smoke path about 50 ft. at the 


300° 


Fig. 3. Upper and lower outlines of smoke 
path; effect of stack height; 20 m.p.h. west 
wind; stack velocity, 50 f.p.s. 


rear of the building. At wind 
velocities of the order of 30 to 40 
m.p.h., the effect of stack velocity 
is less pronounced. With wind 
velocities of approximately 20 
m.p.h. and with low stack velocity, 
there is a very pronounced down- 
draft of smoke immediately along 
the downwind side of the stack. 
As would be expected, the seri- 
ousness of the downwash of gas 
decreases with increased stack 
height. With a 127-ft. stack eleva- 
tion, which is approximately equal 
in height to the boiler room moni- 
tor, the lower portion of the smoke 
path sweeps over the model roof or 
swirls over nearby ground under a 
wide range of wind conditions. 
‘With a 139-ft. stack, the smoke 
path is approximately the same, 
but the concentration appears to 
be somewhat less dense near the 
ground. With a 147-ft. stack, the 
smoke path is raised somewhat, but 
continues to swirl to the ground. 
At 157 ft., the downwash is still 
pronounced, even at a 10-m.p.h. 
wind velocity in some directions. 
Consequently, at this stack height 
smoke annoyance would be antici- 
pated on a large number of days 
each year. At 167 ft., downwash is 
present within limited angles of 
wind direction at 20 m.p.h., and 
quite general at 30 m.p.h. It is the 
authors’ opinion that this is the 
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minimum height at which the 
smoke downwash would not be en- 
tirely excessive. 

Even at the maximum elevation 
of 175 ft., set for this group of ex- 
periments, some smoke is carried 
downward close to the base of the 
model with unfavorable wind di- 
rections at the higher wind veloci- 
ties. 


Special Structural Treatments 


No appreciable improvement 
could be obtained by variation in 
roof design within practical limita- 
tions. Several types of monitor 
roofs, flat roofs, and sloping roofs, 
all with the same maximum eleva- 
tion, were studied. There was not 
sufficient difference in the smoke 
dispersion for this to be a deciding 
factor in the selection of the alter- 
nate roof plans. 

Since the flow of smoke was not 
entirely satisfactory within the 
height limitations set for these ex- 
periments, considerable efforts 
were made to test all possible de- 
vices that might improve discharge 
conditions. A large number of 
stack nozzles, Venturi jets, exter- 
nal flat-disk shields, streamlined 
shields, and flat and spiral vanes 
were tested. These devices were de- 
signed in an attempt to increase 
the gas-discharge velocity, break 
up the disturbance created by the 
stack, create a natural updraft out- 
side the stack, or interfere with the 
downdraft of smoke back of the 
stack. The constricting nozzles, 
which increased the stack velocity, 
definitely raised the smoke path, 
but there are limitations to the use 
of such devices on account of the 
energy losses. Several of the 
shields produced improvement 
with critical adjustments under 
specific wind velocities and direc- 
tions. Under other conditions, 
however these devices not only 
failed to produce improvement but 
created new troubles. 

Since it was necessary in this 
case to select a stack height con- 
sistent with requirements dictated 
by the proximity of the airport, 
and, at the same time, to insure 
reasonable freedom from a smoke 
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Fig. 4. Upper and lower outlines of smoke 

path; effect of wind velocity on smoke pat- 

tern; north wind; stack height 167 ft.; stack 
velocity, 50 f.p.s. 












































Fig. 5. Upper and lower outlines of smoke 

path; effect of stack velocity on smoke pat- 

tern; 10 m.p.h. west wind; stack height, 
167 ft. 


nuisance, a compromise had to be 
reached. From practical considera- 
tions, it was felt that the perform- 
ance at wind velocities of approxi- 
mately 20 m.p.h. should govern. 
The reason for this selection is the 
large number of days during which 
wind velocities in the neighbor- 
hood of 20 m.p.h. occur. Velocities 
in excess of 20 m.p.h. will definitely 
produce a greater degree of down- 
draft, but these stronger winds 
occur with diminishing frequency. 

As would be expected, the 
amount of downdraft diminishes 
with increasing stack height. The 
model tests indicate that it is nec- 
essary to have a stack height of 
approximately 157 ft. above 
ground (elevation 167 ft. 1.31 times 
the height of the boiler-room moni- 
tor) to reduce smoke nuisance to 
reasonable limits with a 20 m.p.h. 
wind. Even at this stack height, 
there is noticeable downdraft of 
smoke around the model within 
limited angles of wind direction. 
Also at this height, some annoy- 
ance from SO, can be expected on 
the days when very high wind 
velocities occur. 


OLD GENERATORS 
WORKING AGAIN 


Notep examples of veteran 
power machines aiding war pro- 
duction are ten 45-yr. old West- 
inghouse waterwheel generators re- 
cently mustered into active duty 
at the historic Edward Dean Adams 
station of the Niagara Falls Power 
Co: After 17 yr. as stand-by 
equipment, these generators are 
back at work helping to meet the 
needed power requirements of war 
production. 

After a repair job with new 
parts, many such veteran machines 
are now doing more work than 
when they were new. The capacity 
of motors in service as long as 20 
yr. has been increased as much as 
50 per cent by equipping them with 
newly developed coils. This has 
been possible by changes in de- 
sign and incorporating modern in- 
sulation materials. 
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MAINTENANCE and 


CORONA BLACKOUT 


When we think of insulating covering for use on high voltage electrical con- 
ductors in generators and motors, we usually do not think of these conductors 
as having conducting properties. We picture the covering material largely 
in terms of its dielectric strength. Yet, as shown by Mr. Askey in this article 
a suitable conducting covering can play an important part in prolonging the 
life of the insulation. The conducting material is necessary to reduce the 
potential gradient along certain strategic portions of the windings and thereby 
eliminate damage due to corona. The Coronox method of protection has 
proved effective in many cases and it is applicable to old and new machines. 


BY JOHN S. ASKEY 


Generator Design Engineer 
Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Pa. 


HEN THE POTENTIAL 

GRADIENT of generating 
equipment exceeds 11,000 v. or 
lower, a discharge of electricity, 
ealled corona, appears on the wind- 
ings unless suitable precautions 
are taken. Resulting from ioniza- 
tion of electrically overstressed 
gases, corona will attack all parts 
of the windings, within the slots 
around the coils in the area imme- 
diately beyond the ends of the 
slots, and in the air spaces between 
eoil sides in the end windings. 
The presence of this activity in 
air-cooled machines can be found 
by either the odor of ozone, a 
grayish-white powder deposit on 
the windings after a period of time, 
pitting of the outer surface, or by 
a blue glow. In spite of the fact 


Fig. 1. After 10 yr. service the Aquadag-treated slot portion of this coil from a 13.8-kv. 
generator showed no deterioration 
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that the breakdown voltage in hy- 
drogen is lower than in air, it can 
readily be seen that in the case of 
hydrogen-cooled machines, the co- 
rona problem is greatly lessened 
and is practically negligible be- 
cause oxygen content is negligible. 

Corona itself is not harmful, 
but its resulting by-products in air 
are powerful oxidizing agents and 
if combined with water vapor they 
form strong acids. The action of 
these by-products on organic var- 
nish are responsible for the gray- 
ish-white powder which is pro- 
duced by the slow oxidation of the 
varnish film covering the windings’ 
outer surfaces and for the gradual 
weakening and decomposition of 
twines and other organic materials 
used for bracing and the end wind- 
ings. 


The main insulation of mest 
high-voltage windings consists of 
mica, and this material is unaf- 
fected by corona attack. However, 
since certain organic structural 
materials are present, it is highly 
desirable to protect the entire 
winding from corona attack. 

In years past the slot portion 
was most vulnerable. Protective 
paper fillers used in this location 
received corona’s needlelike bom- 
bardment which in the early stages 
of attack pitted the paper. Even- 
tually the paper was eaten away 
entirely, leaving the coils loose in 
the slots. Modern practice over- 
comes this weakness by encasing 
the mica insulated coil in a heavy 
armor consisting of a_ specially 
treated fiber-glass tape. Such coils 
are wound directly into the slots 
without any organic liners. Any 
tightening necessary is done by 
driving hard plate mica fillers 
along one side only as shown in 
Fig. 2. 

The mica filler is best located 
with respect to rotation, retard- 
ing any tendency of the filler to 
flake out because of air currents. 
The circulation of the air in the 
unit actually blows against the 
face of the filler and not across 
its exposed edges as would be the 
ease if the filler were located in 
the other side of the slot. 

The driver or tool used to place 
the mica is also shown in Fig. 2. 
Note the offset edges. In the first 
stage of the driving operation they 
serve as guides and in the final 
placement of the filler, the longer 
edge is used on top of the filler 
with the short edge being out of 
the way. This puts the filler into 
its exact position without damag- 
ing the.coil. The cut out sections 
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of the tool are merely provided for 
lightness and serve as means of 
handling the device. 

Another main reason for the 
filler being used on one side only 
is that since the slot portions are 
protected with a conducting treat- 
ment (Aquadag or equivalent) 
against corona attack it is neces- 
sary that this treatment have good 
contact with the stator core. This 
point is of vital importance to op- 
erators who perform their own 
maintenance work without supervi- 
sion by a representative of the 
coil manufacturer. The case to 
guard against is where an old, high 
voltage machine is being repaired. 
When a few (partial set) modern 
eoils are installed in such a unit, 
the original coils not replaced will 
probably show that they were 
wound with fishpaper liners or 
cells between them and the core. 


STATOR SLOT 


MICA FILLER 


FILLER 


oo 
DIRECTION OF ROTATION 


MICA DRIVER 


Fig. 2. When generator coils are wound 

directly into slots without organic liners, 

necessary tightening is done by driving a 
hard mica filler (b) along one side only 


Evidence of corona attack upon 
coils and liners removed is almost 
certain, and usually great care is 
taken to install new cells with any 
new coils. This is incorrect and 
very dangerous, since the new coils 
are only effective if their slot por- 
tions are in contact with the core. 
Operation of coils, shielded for 
corona elimination, wound into fish- 
paper cells will result in corona so 
severe that the cells will be com- 
pletely destroyed in a few months 
and the inorganic armor badly 
damaged. 
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Fig. 4. Two pairs of coils with 25-kv. impressed between them. One pair has standard 
insulation and has violent corona. The other pair are Coronox-treated and are a blackout 


Until 2 yr. ago the outer coil 
armor was asbestos instead of fiber- 
glass. In addition to destruction 
of the liners, when shielded coils 
have been wound into them, corona 
attack has been sufficiently severe 
to partially destroy the asbestos 


armor. The result, of course, when 
material is destroyed, is coils that 


are loose in the slots. If permit- 
ted to operate in this condition, the 
coils will soon fail, with the pen- 
alty of an expensive repair and a 
long outage from service. When 
properly installed, the modern coil, 
with its asbestos or fiber-glass ar- 
mor and its corona eliminating 
treatment in slot portion shows no 
deterioration after years of service. 
Figure 1 shows a slot portion of 
an asbestos armored coil after 10 
yr. service without deterioration. 

Corona immediately beyond the 
ends of the slots is usually evi- 
denced by the discoloration of the 
surface varnish of the coils or by 
the tell-tale grayish-white powder. 
Results of corona attack can be 
readily seen in this locality. If 
the unit bears the characteristic 
marks here, corona attack has also 
usually taken place to varying de- 
grees within the slots. Windings 
showing this attack can be identi- 
fied as those manufactured prior 
to when this condition was cor- 
rected.12 yr. ago. The correction 
consists of extending the asbestos 
armor. the full length of, the 
straight portions, that is, not only 


‘throughout the slot portion but 


also for several inches beyond the 


end of the core, both at front and 
rear ends of the windings. The 
asbestos used was semi-conducting 
and by extending the semi-con- 
ducting slot portion treatment 
slightly beyond the ends of the core, 
the transition from the conducting 
surface within the slot to a fine 
insulating surface just beyond was 
made gradually. That is, the stress 
was not concentrated at the edge 
of the iron, where the non-uniform 
field in this position would pro- 
duce a ring of corona around the 
coils. This simple and practical 
means of grading the voltage stress 
immediately beyond the ends of 
the core has been successful for 
the past 12 yr. 

The last and most difficult 
place to eliminate corona is in 
the end turns of these high voltage 
windings. With much success in 
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VOLTAGE - COIL CONDUCTOR TO GROUND 








DISTANCE FROM STATOR JRON 


Fig. 3. Voltage distribution on the end turn 

of a coil for (a) ideal case where graded 

resistance is used on surface of end turn and 

(b) practical case where single resistance is 
used on surface of end turn 


77 





AQUADAG IN SLOT 
PORTION 


CROSS LASHING APPLIED IN FIGURE 8 FASHION 
SEMICONDUCTING COMPOUND 
(CORONOX ) 


OCK 











LASHING 


SE MICONDUCTING 


COMPOUND 
( CORONOX ) 
INSULATING BLOCK 


STEEL SUPPORT 


SUPPORT RINGS 


STATOR 
IRON 








ie —_on 














Pict 





Fig. 5. Side view of end winding completely covered with Coronox, note also a special 
lashing applied in figure eight fashioned between the top and botton coil in a slot 


the use of conducting material in 
the slot portion, why not continue 
their use in the end turns? Of 
necessity, the conducting materials 
used in the slots have a relatively 
low surface resistivity and produce 
a low resistance path to ground. 
If these materials were used upon 
the end turns they would in effect 
‘bring the entire surface of the end 
windings close to ground potential. 
This is a hazardous procedure not 
recommended because of the shape 
of the end winding. With its bends 
and joints, the end turns cannot 
be insulated as effectively as can 
the slot portions. If the end wind- 
ings were not completely coated, 


then the ring of corona would ap- 
pear where the treatment stopped. 
The answer to this complex prob- 
lem of long standing has finally 
been found. 

Corona elimination in the end 
windings can most economically 
and effectively be accomplished by 
grading the resistance of the in- 
sulation from the low value used 
in the slot to a suitable higher 
value in the end turns. The object 
is a uniform decrease in voltage. 
Figure 3 shows the relation of 
Curve (a), an ideal case for graded 
resistance, to Curve (c) for a 
practical case in which a single 
resistance covers the entire end 


Fig. 6. Closeup of bracing and cross-lashing of Coronox treatment 


winding. Commercially, uniform 
grading is not easy to obtain. A 
single material of proper resist- 
ance can reduce the voltage stress 
throughout the end turns suffi- 
ciently to completely eliminate 
corona at voltages well above pres- 
ent operating voltages. As a rule, 
operating voltages do not exceed 
13.8 kv. with a plus or minus 
variance of 5 per cent. The con- 
ducting material which achieves 
this purpose is Coronox which has 
been considerably improved since 
its introduction in 1934. The ef- 
fectiveness of the Coronox treat- 
ment is shown on Fig. 4. The pair 
of coils with heavy corona are 
those insulated in the usual man- 
ner, while the pair in total dark- 
ness, free from corona, are Coronox 
treated. The voltage in each case 
was 25,000 v., applied to one coil, 
the other coil being connected to 
ground. 

This material lends itself well 
to commercial applications, partic- 
ularly in new equipment. Machines 
totalling well over one million kv-a. 
have been successfully treated and 
tested. Of this total, 50 per cent 
are in service, the remainder being 
in process of assembly or installa- 
tion. On new equipment the end 
turn of each and every coil is 
treated all over with Coronox of 
the proper value of resistivity. 
This value is predetermined from 
the calculated physical dimensions 
of the coil in conjunction with the 
known electrical characteristics of 
the particular insulation being 
treated. Sketches in Figs. 5 and 
6 illustrate the plan of coverage 
and arrangement of bracing. Spe- 
cial emphasis is placed on the ef- 
fectiveness of the lashing, in a fig- 
ure eight manner, applied several 
inches beyond the ends of the core. 
The use of this band reduces the 
voltage stress between layers. This 
application is shown in Figs. 6 
and 7. } 

The necessity of proper mate- 
rials and their correct application 
eannot be too highly stressed. In 
the field, repairs or modernization 
ean be effected with Coronox ap- 
plication only when certain diffi- 
culties are overcome. First, such 
an operation usually means re- 
moval of the rotor to gain access 
to the stator winding. The wind- 
ing must be clean and free from 
any oil or dirt before it can be 
Coronox treated. This fact applies 
not only to Coronox which is ap- 
plied as a liquid, but also to any 
insulating varnish or compound. 
If this ‘‘cleanliness’’ rule is not 
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Fig. 7. View of end winding coated with conducting compound as seen from stator bore 


obeyed before any retreatment of 
the windings, inadequate bonding 
results and corona activity will 
probably be greater than before. 
Third, to hold dismantling to a 
minimum, the voltage is graded off 
in the first few inches of the end 
turns beyond the end of the 
straight parts extending from the 
core. This means the removal of 
existing bracing material in this 
area so that this portion of the end 
turns may be thoroughly covered. 

In view of the problems enumer- 
ated in the preceding paragraph, 
it is evident that consideration of 
such an extensive outage usually 
amounting to upwards of 3 wk. 
should only be given if warranted 
by damage already done by co- 
rona. This consideration should 
be the result of a thorough inspec- 
tion of the winding by the operator 
and the manufacturer before any 
cleaning has been attempted. 

As stated earlier, mica is un- 
affected by corona, and, therefore, 
the necessity of a major outage 
is unlikely. This is because the 
organic materials, which are sub- 
ject to damage, can usually be re- 
placed or adjusted to satisfaction 
without the necessity of a com- 
plete Coronox treatment. 

Where examination shows that 
the extent of corona damage over 
a period of from 10 to 20 yr. of 
operation consists of nothing 
greater than oxidation of the sur- 
face varnish film, or a few isolated 
pitted areas, corrective steps 
should only include cleaning, re- 
placement of any deteriorated 
lashing, followed by sprayed coats 
of a synthetic base pigmented com- 
pound which has been found supe- 
rior to other materials used for the 
purpose of retarding the oxidizing 
action of corona by-products. 

Data obtained on the effect of 
Coronox treatment of windings 
upon the insulation resistance of 
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such windings indicate that lower 
values of insulation resistance can 
be expected from Coronox treated 
windings. This is especially true 
if the dielectric absorption (insu- 
lation resistance as a function of 
time) is studied. The effect of 
Coronox on dielectric absorption 
is illustrated in Fig. 8. Such lower 
values are caused by the leakage 
over the end winding provided by 
the Coronox. Measured values of 
power factor of the insulation will 
be comparatively higher than on 
similar untreated units. When in- 
terpreting insulation data on Coro- 
nox treated windings, lower insu- 


Fig. 8. Effect of treatment on insulation 
resistance-time relationship in completely 
wound machine 


lation resistance, altered dielectric 
absorption and slightly higher 
power factor must be expected. 
They must be recognized as only 
a skin-deep effect, and have no sig- 
nificance in regard to the life or 
reliability of the insulation. 

A review of the record of ma- 
chines over the past 25 yr. built 
by the manufacturer with whom 
the author is associated does not 
show a single service outage which 
was due to corona attacks upon the 
main insulation. There have been 
cases, however, where failure re- 


sulted from corona discharge 
across comparatively small air gaps 
in the end winding, particularly 
between main phase rings or from 
a phase ring to ground. In these 
eases, such parts were insulated 
with organic materials only. 

In view of service records, the 
presence of corona in existing ma- 
chines which are mica insulated 
is not considered any breakdown 
hazard by the manufacturer. By 
eliminating corona from these 
units, either upon new machines 
being built or by adjustments to 
those in service to prevent deteri- 
oration of coil surface and retain 
the appearance of the insulation, the 
manufacturer has achieved an ad- 
vancement in the art desired for 
many years by the electrical in- 
dustry. AG Sad 


PROTECTIVE LIGHTIN 
TO FOIL SABOTEURS 


REcENTLY described by O. P. 
Cleaver, Westinghouse lighting en- 
gineer, at a meeting of the Amer- 
ican Society of Safety Engineers, 
was a new type glare barrage using 
high-powered spotlights to blind 
would-be saboteurs as they ap- 
proach restricted zones around war 
plants. 

Already in use at several large 
eastern war plants, the new sys- 
tem employs special beacons de- 
veloped by Westinghouse engi- 
neers, making it possible to keep 
guards and buildings in compara- 
tive darkness while the areas 
through which saboteurs would 
have to pass are brilliantly lighted. 
Beams are. turned outward to di- 
rect a blinding glare in the direc- 
tion of the intruders instead of 
playing the lights on the buildings. 
Thus, guards patrolling in the 
shadows command a view of sev- 
eral hundred yards somewhat in 
the manner that a night driver. sees 
all objects on the road ahead of him 
while a pedestrian can see only the 
confusing glare of his headlights. 

Similar to lights used in the 
lighthouse beacons which protect 
coastal shipping, the barrage unit 
is equipped with a high-powered 
lens constructed: to project a flat, 
fan-shaped: beam of light. Bat- 
teries of these lamps are mounted 
on posts several feet away from the 
buildings to be protected. In ordi- 
nary protective systems where 


_lights are used to floodlight build- 


ings, intruders often may come 
within - 100 ft. of the restricted 
area in the safety of relative dark- 
ness. 
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Twenty Million Volt “Rheotron” 


URING the past several years 

a number of new members of 
the famous ‘‘tron’’ family have 
made their appearance in the world. 
The most notable, perhaps, was the 
Cyclotron developed by Professor 
E. O. Lawrence, which is a device 
for accelerating positive ions to 
extremely high speeds and thus, 
endowing them with very high en- 
ergies. These high energy ions are 
used to bombard various substances 
in atomic disintegration experi- 
ments. Because of this, the cyclo- 
tron has popularly become known 
as an atom smasher. 

Recently, a new device has ap- 
peared somewhat similar to the cy- 
elotron in that it is also used to 
impart high energies to electrified 
particles, but quite different in 
principle to the cyclotron and is 
used to accelerate electrons rather 
than positive ions. The cyclotron 
is incapable of accelerating elec- 
trons. 

This new device has been called 
by its originator the ‘‘Rheotron’’. 
A large and powerful unit built 
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recently at the General Electric 
Research Laboratory in Schenec- 
tady opens up a new field for scien- 
tifie exploration by the production 
of an electron stream far more pen- 
etrating than any ever achieved 
before. 

This achievement is largely due 
to the work of Dr. Donald W. 
Kerst, and is based on an extension 
of his preliminary studies at the 
University of Illinois, and on a 
small machine which he built there. 
By means of the new unit, elec- 
trons are accelerated to the highest 
speed ever produced by a man- 
made apparatus. It gives them 
energy corresponding to 20,000,000 
v. and also produces X-rays of this 
power. 

Dr. Kerst, a 30-yr.-old physicist 
now in the laboratory on leave from 
the University of Illinois faculty, 
built the new rheotron with the 
aid of G.E. engineers and scientists. 
Dr. Kerst is taking the new ma- 
chine already built to the campus 
at Urbana for experimental work 
there. 


Fig. 1. The new 20 million volt rheotron with 
Dr. Donald W. Kerst, its originator, in the 
foreground and Dr. E. E. Charlton, head of 
the X-ray section of the General Electric 
Research Laboratory, in the background 


So promising have been the re- 
sults obtained with the rheotron, 
that the laboratory has already 
started work on a larger one to 
cost more than a quarter of a mil- 
lion dollars and designed to whir! 
electrons to an energy of 100,000,- 
000 v. 

Though much more powerful 
than the towering equipments pre- 
viously used to accelerate electrons 
to very high speed, the rheotron 
is a comparatively small device. 
The magnet of the present machine 
is only 5 ft. long, 3 ft. high, and 
2 ft. wide. It does for negative 
electrons what the cyclotron does 
for positive ions, but does it in a 
different way, and, for a given 
voltage, is much smaller. 

It consists essentially of a 
doughnut-shaped glass vacuum 
tube, between the poles of a large 
electromagnet. Electrons from a 
hot filament within are whirled 
around the tube and steadily ac- 
celerated by electromagnetic forces 
until they attain a speed closely 
approaching that of light. 

In commenting on this develop- 
ment, Dr. W. D. Coolidge, director 
of the G.E. Laboratory, said that 
the rheotron provides an important 
new tool for fundamental research. 

‘‘Hitherto, experiments with 
high velocity electron beams have 
not kept pace with experiments 
done with positive ions from the 
eyclotron,’’ he explained. ‘‘The 
cyclotron is incapable of accelerat- 
ing electrons, and previous devices 
able to do so have seemed to reach 
a practical limit at something like 
half the voltage of the present ac- 
celerator. 

‘‘The rheotron seems to have 
no such limit and its effective volt- 
age can apparantly be increased 
indefinitely. It works not by apply- 
ing the entire voltage at once but 
by building up the speed steadily 
throughout all revolutions. As a 
result electrons have already been 
given sufficient velocity to pene- 
trate an inch of aluminum.”’ 

The present machine weighs 
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Fig. 2. A close-up of the rheotron with W. F. Westendorp of the G.E. Research Laboratory 
making an adjustment 


about 4 tons. The pole faces of 
the two electromagnets which sand- 
wich the doughnut-shaped glass 
vacuum tube are 19 in. in diameter. 
The tube has ‘an outside diameter 


of 19 in., an inside one of 11 in. © 


and is about 2 in. in thickness. 

Since it is designed for use 
on alternating current, the magnet 
assembly of the rheotron is of lam- 
inated silicon steel, instead of solid 
iron as in the cyclotron. Instead 
of circling the magnetic field by 
following a coil of wire, as in a 
high-voltage transformer, the elec- 
trons whirl around inside the evac- 
uated doughnut-like tube. 

Magnetically guided, each elec- 
tron travels along a circular path 
for about 400,000 revolutions, re- 
ceiving as much as 70-v. push each 
time around, and traveling some 
200 mi. in a small fraction of a 
second to gain a speed within a 
tenth of 1 per cent of that of light. 
By causing these electrons to col- 
lide with a metal target, X-radia- 
tion equal in intensity, as deter- 
mined by ionizing power, to the 
gamma radiation in a correspond- 
ing beam from more than 1000 er. 
of radium, more than the world’s 
existing supply, can be produced 
by the machine. 

Dr. Kerst, the designer of the 
rheotron, was born in Galena, IIl., 
and later lived in Wauwatosa, Wis., 
where he became interested . in 
science as a boy in helping a neigh- 
bor build an amateur radio station. 
He recéived an A. B. degree in 
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1934 and a Ph.D. degree in 1937 
from the University of Wisconsin, 
where he was a member of Phi 
Beta Kappa, Sigma Xi, and Gamma 
Alpha. 


He did research work at Wis- 
consin with Dr. Raymond Herb 
and Dr. David B. Parkinson with 
pressure electrostatic machines 
which attracted attention in sci- 
entific circles and led several in- 
stitutions to construct them for 
nuclear research. 


Dr. Kerst then worked for a 
year on X-ray tubes in the labora- 
tory of the General Electric X-Ray 
Corp. in Chicago and while there 
became interested in the principles 
of the rheotron. He carried his 
studies to a complete development 
of the theory at the University of 
Illinois and built there the first 
successful machine of this type— 
a table-top size, capable of 2,300,- 
000 v., which has been described 
in a paper read before the Amer- 
ican Physical Society. Last year 
Dr. Kerst obtained a leave of ab- 
sence from the university to per- 
mit him to build a larger machine 
with the assistance of the General 
Electric Research Laboratory. The 
present machine is the result. 


The word ‘‘rheotron’’ is a 
combination -of the Greek words 
rheo, meaning flow or flux, and 
tron, meaning agency for pro- 
ducing. 


VISITORS NOT BARRED AT GRAND COULEE 


Visitors have all the rights and 
privileges at Grand Coulee Dam 
they had before the war started, but 
the highway over.the crest of the 
10% million cubic yard concrete 
structure remains closed to traffic. 
Only government cars on official 
business are permitted to use the 
thoroughfare and then only after 
one of the Bureau of Reclamation’s 
58 guards has made a careful check 


of the driver’s identity. Octago- 
nal-shaped guard houses and high 
wire fences have been placed at 
strategic points on the project to 
safeguard it. Rumors circulating 
through the Pacific Northwest and 
other parts of the country that 
sight-seers can no longer see the 
dam at close hand are false, the 
Bureau said. All facilities availa- 
ble in years past remain open. 





Inspection of 


PIPING SUPPORTS 


Periodic checking of the fixtures supporting piping 
and its fittings is a responsibility of the operating 
staff. In order that this may be done systematically, a 
form has been devised which is based on piping code 
requirements, and an outline of procedure is indicated 


O GRADUALLY does the serv- 
ice of a piping system take its 
toll out of the material and equip- 
ment that in many cases costly 
damage has been done _ before 
defective conditions are detected. 
Twenty or more years of service 
for piping is commonly expected. 
Valves and fittings usually demand 
periodic attention because of worn 
parts or leaks, but the piping itself 
is too frequently expected, without 
inspection or repair, to have a life 
almost equal to the building struc- 
ture in which it is located. 

While there are many other 
indications or symptoms of piping 
system defects, sagging and mis- 
alinement though easily detected 
and readily remedied are too fre- 
quently tolerated even though 
known to put undue strain on parts 
of the system. In the history of the 
average power plant, the newly 
completed plant is turned over to 








ANCHOR WITH TURNBUCKLE 
ADJUSTMENT 
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nel 


Fig. |. Types of anchors commonly used to 
hold power plant piping 
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the operating staff in an accept- 
able working condition with the 
expectation that some unforeseen 
conditions of comparatively minor 
importance may develop which will 
need correction during the first 
year or so of operation. This ap- 
plies especially to the piping sys- 


ROLLER TYPE PERMITTING 
MOVEMENT IN ONE DIRECTION 


DOUBLE ROLLER TYPE SUITABLE 
FOR SUPPORT NEAR CORNERS 


process of seasoning will require 
a year or more before all adjust- 
ments can be worked out satisfac- 
torily. 

During this period pipe anchors 
must be examined frequently for 
movement, cracking of parts, in- 
ability to hold pipe or any other 
failure to perform their functions. 
Hangers, brackets, standards, 
braces and nearly all other sup- 
ports are provided with means for 
adjusting the pipe level and aline- 
ment, and this work must be done 
during the initial or seasoning 
period of operation. What is said 
of the new plant is equally true of 
sections of an old plant where new 
equipment and piping service have 
been added. 

If the piping system has been 
carefully maintained during this 
initial operating period, experience 
has shown that few adjustments 
will need to be madegin the sup- 
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ROLLER TYPE 


SPRING HANGER 


Fig. 2. The function of a pipe hanger is to maintain the particular section of the piping to 
which it is applied at the proper level by supporting it from above. Here are a few of the 
numerous designs employed 


tem since the majority of the 
fabrication work must be done in 
the plant, often before the struc- 
tural work of the building has been 
completed and the supporting mem- 
bers have attained their exact per- 
manent set. 

Under these conditions a certain 
amount of flexibility must be pro- 
vided in the piping system not only 
to care for deflections in structural 
members due to varying strains ‘as 
the building is being erected and 
loaded with power machinery but 
also for expansion and contraction 
due to temperature changes. This 


porting fixtures until structural 
weaknesses begin to appear in the 
building itself such as crumbling 
footings, rusting columns, sinking 
floors. 


Inspection Procedure 

From the time fundamental 
structural repairs to the building 
housing the piping begin to be re- 
quired, piping inspection and main- 
tenance work should be carried out 
more intensively if satisfactory 
service is to be had. 

Inspection of a piping system 
for alinement starts with the an- 
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CAST IRON BRACKET 








WELDED STEEL BRACKET 
ATTACHED TO WALL. 











HOOK PLATE 
BRACKET 








Fig. 3. Brackets and hook plates are used to 
support piping along walls or columns 


chors which must be structurally 
sound, correctly located and at the 
proper levels. Proceeding from 
these points, levels should be taken 
at hangers and other supports to 
see that the piping conforms with 
the design requirements. This de- 
termination of levels is commonly 
done with a surveyor’s transit or 
level instrument, but where such is 
not available a leveling water hose 
can readily be made and used with 
remarkable accuracy. As the work 
of taking levels proceeds, extensive 
notes should be made of the physi- 
eal condition of piping supports 
and any deviations in dimensions 
and locations from the piping sys- 
tem drawings for the plant. 

The maintenance man faced 
with the problem of inspecting and 
repairing a piping system that has 
been in service beyond the initial 
period can safely assume that the 
system design and fabrication was 
carried out in accordance with the 
power piping code and that any 
conditions contrary to the code or 
deviating from the piping system 
design are the result of service con- 
ditions and need investigating to 
determine whether or not adjust- 
ments, repairs or replacements are 
necessary. 


Code Requirements 


In regard to hangers, supports 
and anchors, the code states: ‘‘ Pip- 
ing and equipment shall be sup- 
ported in a thoroughly substantial 
and workmanlike manner, rigid 
enough to prevent excessive vibra- 
tion and anchored sufficiently to 
prevent undue strains on boilers 
and equipment served. Hangers, 
supports and anchors shall be made 
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of durable materials. In tunnels 
and buildings of permanent fire- 
proof construction, these materials 
shall be non-combustible. In build- 
ings of non-fireproof construction, 
piping must be supported on or 
hung from wood structures pro- 
vided that all piping used for con- 
veying fluid at temperatures above 
230 deg. F. shall be spaced or insu- 
lated from such wooden members 
to prevent dangerous heating. 

‘‘ Hangers and supports shall be 
so installed as not to interfere with 
the free expansion and contraction 
of the piping between anchors. All 
piping shall be carried on adjust- 
able hangers or properly leveled 
supports, and suitable springs, 
sway bracing, vibration dampeners, 
etc., shall be provided where neces- 
sary.”’ 

Use of Check Sheet 

With this part of the code as a 
guide, the accompanying cheek 
sheet has been worked out as a con- 
venience for the inspector in mak- 


PIPE 


ing his report on the condition of 
the fixtures supporting the piping 
system. 

While this form is almost self- 
explanatory a few words on how 
it may be used may be helpful. 
The general information asked for 
at the head of the form identifies 
the fixture being inspected and 
makes the ordering of a new fixture 
or part convenient. 

In the tabular section, the idea 
is to report all the unsatisfactory 
conditions or indications of pos- 
sible defects in the fixture under 
observation. The item support, for 
example, refers to the bolts, rods, 
screws, clamps and other special 
devices for attaching the fixture to 
the beam, column, wall or pedestal 
and it would be desirable to report 
defects in those structural elements 
themselves, particularly if those 
defects are liable to cause piping 
misalinement. 

Swinging or vibrating of sec- 
tions of piping are undesirable con- 


INSPECTION CHECK SHEET FOR SUPPORTING FIXTURES 





FIOOR STAND 


SPRING SUPPORT FOR» 
VERTICAL PIPE RUN. 


Fig. 4. Pipe stands are employed where it is 
desirable to support the piping from the floor 


ditions that need to be held to a 
minimum by proper design of the 
system and. careful location of 
properly chosen supporting fix- 
tures. Piping that is too rigid 
exerts tremendous strains not only 
on the supporting fixtures but also 
on the piping and fittings. A rea- 
sonable amount of flexibility is 
necessary, but rhythmic swinging 
and vibration are liable to cause 
crystallization and cracking. Sup- 
porting fixtures properly chosen 
and spaced will usually stop this 
undesirable movement. 

Strains beyond the capacity of 
the fixture will in time, if not im- 
mediately after the equipment is 
put into service, cause breaking of 
parts such as bolts and braces. 
These cracks and breaks are not 
always easy to locate as they may 
be hidden within the parts of the 
fixture or covered with insulation, 
paint or dirt. A ringing blow with 
a hammer will detect many such 
defects. Undue strains may also 
be the cause of movement between 
parts that are supposed to be 
rigidly fastened together. One 
symptom of this is the cracking 
of paint at such joints or the evi- 
dence of disturbance in the accumu- 
lation of dirt on the fixture. When 
in doubt, dismantle the fixture and 
examine each part separately. 

Evidence that the material 
chosen for the fixture fully meets 
the conditions of service can usu- 
ally be had only after it has been 
in use a number of years. Occa- 
sionally a poorly selected design or 
one too weak for the service will 
result in early failure, but the wear 
of moving parts or deterioration 
due to corrosion should be so slight 
as to be non-detectable for many 
years, otherwise the material is not 
suited to the conditions of service. 

Piping submitted to tempera- 
ture changes needs room to expand 
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and contract. To insure proper 
service, it behooves the mainte- 
nance men to make regular inspec- 
tions of all pipe anchors to make 
certain that they are properly per- 
forming their function of rigidly 
holding the pipe at the point of 
application. These fixtures are sub- 
jected to reversing strains and, if 
the attachment to the pipe is not 
solid, the forward and backward 
movement is liable to cause erosion. 
Anchors must be sufficiently solid 
to overcome the friction of oper- 
ating expansion joints or to resist 
the spring force of expansion loops 
where they are employed. When it 
is realized that 100 ft. of steel pipe 
will expand 3.98 in. while being 
raised in temperature from 80 to 
540 deg. F., it is at once apparent 
that expansion must not only be 
provided for but that certain defi- 
nite points in the system must be 
kept permanently stationary, and 
it is the duty of the inspector to 
make certain that the pipe anchors 
are performing this function. 
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VIBRATION ELIMINATOR TWO WAY BRACING 


Fig. 5. Sway braces and vibration eliminators 
employ springs to absorb these undesirable 
pipe movements 


Pipe hangers, supports and 
some designs of anchors are pro- 
vided with means for adjusting the 
exact location of the pipe. These 
must be used with discretion as 
disturbing the adjustment in one 
fixture may require compensating 
adjustments in others in order to 
obtain proper alinement. The in- 
spector will find the adjusting rods, 
turnbuckles and threads are occa- 
sional sources of weakness, as 
workmen are prone to put too great 
strains on the adjusting devices. 
So extra care in inspecting these 
parts is advisable. 

Manufacturers have developed 
hangers of the type that compen- 
sate for expansion and contraction 
employing springs or counter- 
weights. These fixtures have mov- 
ing parts with bearings that need 
careful inspection at regular inter- 
vals.. Roller supports that permit 
lengthwise movement of the pipe in 
a horizontal direction should be 


examined to see that they actually 
roll. 

Horizontal pipe lines must be 
supported at intervals to prevent 
undue sagging or to maintain a 
proper degree of pitch to insure 
drainage of condensate. The allow- 
able distance between these sup- 
ports depends upon the size and 
weight of the pipe and the weight 
of the fluid in the pipe, the insula- 
tion, the valves and pipe fittings 
which may be included in the line. 
Steam pipes, installed without 
downward pitch, form condensate 
pockets in each span, so it is neces- 
sary to maintain the proper level, 
usually a pitch of 1 in. in 25 ft. 
at hangers, supports and anchors 
to prevent this undesirable condi- 
tion. While mathematical formu- 
las, tables and charts are available 
for calculating the deflection be- 
tween supports, the inspector may 
safely consider that the variation 
in level between two supports is 
satisfactory if the pipe at the for- 
ward support is lower than at any 
point in the preceding span. Where 
this cannot be the case, as at the 
beginning of risers, means for 
draining condensate must be_ pro- 
vided. If sagging between supports 
causes pockets either the supports 
must be placed closer together or 
the pitch of the pipe run increased 
sufficiently to prevent the pockets. 

Elementary parts are those indi- 
vidual material elements that go to 
make up the design of the fixture 
down to the screws, bolts, rods, 
clamps and other essential parts 
that have been used in the construc- 
tion and installation of the fixture. 
The inspection job is not thor- 
oughly done unless the condition of 
these parts has been investigated 
and reported upon. 

Satisfactory service of piping 
supports demands that they be pro- 
tected from the corrosive effects of 
the atmosphere surrounding them. 
This may be provided by hot 
dipped galvanizing, coating with 
weather-resisting paint or covering 
with other suitable coating. Coat- 
ing of this sort, however, should 
not be applied until after the in- 
spection job has been completed for 
it is difficult enough to detect worn 
parts, cracks and corroded sur- 
faces without having to guess at 
the condition under a coat of paint. 

With blank forms of this sort 
earefully filled out and checked for 
each pipe supporting fixture, the 
maintenanee and repair men can 
be given detailed instructions re- 
garding their part of the piping 
alinement work. 
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STICKING YOUR NECK OUT 


"Your questions," writes a friend, "are too indefinite 
and do not always give sufficient information upon which to 
base a conclusive answer. | suppose they are doctored up 
with that in mind... but many of my acquaintances 
feel that an answer means sticking the ‘neck out' too far 
for comfort so they just sit tight." 

That, of course, is the refuge of the selfish and uncer- 
tain, the man unwilling to share with others what he knows 
for fear of being criticized for what he doesn't know. 
Fortunately for the progress of engineering such men are 
in the minority. 

Engineering is about 90 per cent experience and 10 per 
cent theory. So-called “authorities may agree on the 
basic theory involved in a given case but disagree violently 
on the proper practical application. And experts do dis- 
agree between themselves just as violently as do two 
firemen. The funny thing is that all parties may be right 
for there are too many factors which we have not yet 
learned to take into consideration and evaluate. 

Recently | was talking to one of the leaders of a 
national group of engineers grappling with current operat- 
ing problems, about the period around 1925. He said: 

"We've come a long ways since those days, yet we are 
just now finding out how little we really know and how much 
remains to be learned. | shudder when | look back at the 
things we used to do and | shudder today when | look up 
at a high temperature header and realize what implicit 
faith we place in limited experience and empirical rules to 
safely control these tr d ts of energy." 

Every man is an expert within the limits of his experience 
and education, but the measure of an engineer is his ability 
to adapt past experience of his own and others to new con- 
ditions. This is required to a high degree in answering 
questions, for contrary to the opinion expressed in the first 
paragraph, the questions are not doctored beyond occa- 
sionally rewording to make the question clear. All the in- 
formation we have is included. 

We realize many of the questions are incomplete and 
that they cannot be answered fully without assuming certain 
data or conditions which are not given. This is always per- 
missible. After all the question states a problem that is 
bothering some engineer. A definite answer is not nearly 
as important to him as is the method of approach. 

Nor need the method of approach always be the same. 
We must assume that given the experience of several 
others, even though this experience be conflicting, he has 
the intelligence to select for his use the parts which seem 
to apply best to his conditions. 

Questions can usually be worded to require specific 
answers. That type of question and answer is a catechism. 
It is not well adapted to practical engineering. We attempt 
to make the Q. & A. Department an Operating Forum or 
Round Table where the problem is stated and thrown open 
for the expression of opinions and for discussion. 

Your neck may well be stepped on—that's the price one 
must pay for stepping out of the ranks to lead rather than 


to follow blindly. Richard H. Morris 
ichard H. Morri 
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Forced Draft Requirements 
— Get Joe Steamed Up 


By J. R. DARNELL 


Comments of W. S. Patterson in the 
June issue (p. 84), relative to the article 
How to Determine Forced Draft Air 
Requirements, by E. M. Sims, in the Feb- 
ruary issue (p. 94), revives certain 
thoughts which I had at the time I read 
the original article. This purports to 
show several. empirical formulas by 
which the volume of air required for a 
forced draft fan may be determined. 

One of the basic errors in the chain 
lies in the assumption that the figure of 
7.65 lb. is the correct average value for 
the air required per 10,000 B.t.u. in the 
fuel, with no excess air. This figure is as- 
sumed to apply to firing with any kind 
of fuel, oil, hard and soft coal, or lig- 
nite. However, calculations for a large 
number of samples of various fuels have 
shown that the overall average may be 
nearer 7.5 lb. This will be shown sub- 
sequently. 

An interesting observation of Mr. 
Sims’ figures is that the apparent aver- 
age of the nine examples which he gives 
should be 7.601 Ib. instead of 7.65 Ib., 
even assuming that the figures as given, 
varying from 7.50 to 7.66, are correct 
for each individual fuel. This error, of 
itself, might cause some further error in 
the calculation of a large volume of air 
for a large boiler. 

Furthermore, the analyses of the va- 
rious fuels shown by Mr. Sims total 100 
per cent without any allowance for nitro- 
gen. Of course, in most cases nitrogen 
values are in the order of one per cent 
so that this error, of itself, would be 
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overall average of 7.545 Ib. air per 10,000 
B.t.u..shou'd not be used any more than 
the figure of 7.65 lb. as given by Mr. 
Sims. There may be even more variation 
between samples of other fuels than has 
been shown. Therefore, it is advisable 
to calculate air requirements for each 
type of fuel used. 

Mr. Sims gives an example of a 
method of calculating the air needed for 
producing 1000 b.hp. with 60. per cent 
excess air at 85 per cent overall effi- 
ciency. It is extremely doubtful if one 
could get 85 per cent efficiency with any 





Taking a cue from two previously published articles, the author, a chemical and combustion 
engineer whose record includes field experience with the Bureau of Mines and industrial 
plants, questions the advisability of ca!culating air requirements and fan capacities by simple 
equations. In practice, from 10 to 25 per cent is added to calculated fan pressure and 
capacity as a factor of safety or uncertainty. These oversize fans lead to many operating 
control difficulties and also to the conclusion that when the author argues about the correct 
ave-age figure as 7.50, 7.60 or 7.65, he is "quibbling." Quite aside from this, however, the 
author presents a great deal of information on combustion calculations. Because of length, 
the discussion is presented here as an article rather than in the Letters and Comments section 





minor. However, even a number of 
minor errors, if they should be all in 
the same direction, might total an appre- 
ciable amount. 

Nevertheless, it appears that the fig- 
ures for pounds of air per 10,000 B.t.u. 
are in error, even assuming that the fig- 
ures for pounds of air per pound of fuel 
are correct. For example, the table 
shows 6700 B.t.u. for North Dakota lig- 
nite with 5.0 lb. of air per Ib. fuel, and 
7.54 Ib. air per 10,000 Btu. But 
5.0 (10,000/6700) equals 7.46 lb. per 
10,000 B.t.u. 


Furthermore, if a complete calcula- 
tion is made for the pounds of air per 
pound of fuel, it will be found that all 
of the values! must be revised. Approxi- 
mate corrected figures based on the fuel 
analyses are given by Table I. 

Although the revised figures in Table 
I are approximately correct for the par- 
ticular analyses of samples of fuel, the 

1Values for pounds of air per pound of fuel 
and pounds of air per 10,000 B.t.u. will be 
further reduced from those shown by Mr. Sims 


if the amount of carbon in the ash pit refuse 
is taken into consideration. 


system resistances. The system resistance for stoker firing is assumed as a straight line 
instead of a square root curve as in the case of other types of firing or for induced draft. 
Arrows indicate points referred to in the text 
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kind of ‘fuel if the excess air were as 
high as 60 per cent. 

The chart at p. 108 of the February 
issue fails to take into consideration an 
important variable in boiler room opera- 
tion, namely, exit gas temperature. Any 
correlation of excess air and efficiency 
must also consider exit gas temperatures, 

Supposing a power plant engineer 
plans to install a forced draft fan for 
burning West Virginia coal at 85 per 
cent efficiency, with an exit gas tempera- 
ture of 450 deg. F., and boiler room 
temperature of 70 deg. F. and produce 
1000 b.hp. The first step is to find the 
per cent. excess air if the coal analy- 
ses is known. Using the figures given by 
Mr. Sims for West Virginia coal? we 
find the air theoretically required per 
pound of coal by the formula: 

Lb. of air at maximum COe2 

=11.52C+34.56 (H—0/8) +4.32 S...Eq.1 
Where C is the carbon, H the hydrogen, 
O the oxygen and S the sulphur in the 
coal all expressed as fractions i.e. per 
cent divided by 100. For the example 
of West Virginia coal, the weight of air 
per pound of coal at maximum COg (as- 
suming no carbon lost in the refuse), 
would be 11.15 Ib. But this doesn’t give 
the pounds of air which would actually 
be required in plant practice under the 
above conditions of efficiency. 

Assuming there is 10 per cent carbon 
in the refuse and 527 per cent dry ash 
in the coal, then 1.00—0.10 equals 90 
per cent ash in the refuse, and 1.00/0.90 
equals 1.11 per cent refuse for each 1 
per cent ash in the coal. With 5.27 per 
cent dry ash, 5.27 X 1.11 equals 5.85 per 
cent refuse, and the weight of carbon in 
the refuse as a fraction of a pound of 
dry coal is 0.0585 times 0.10 or 0.585 Ib. 
carbon. 

Since there is 3.1 per cent moisture 
in the coal as fired, there is 0.585 times 
0.969 or 0.565 per cent of each pound of 
coal found in the ash pit. The amount 
of carbon actually burned per pound of 


2C,84.3; H,4.7; O,5.2; 8,0.7; ash, 5.1; (com- 
position moisture included). Moisture, 3.1, 
B.t.u., 14,688. 


POWER PLANT ENGINEERING 





Table |. Air requirements per pound of fuel 
and per 10,000 B.t.u. 








Lb. air per 
Lb. air —_B.t.u. 000 
per lb. fuel per Ib. 


5.027 6700 
7.401 9941 





N.D. lignite 
Colo. lignite 
Ill. bituminous 
Ohio bituminous 
Pa. bituminous 


Pa. anthracite 
Cal. crude oil 





coal fired will be 0.843 minus 0.00565 or 
0.83770 Ib. 

This will reduce the _ theoretical 
amount of air required per pound of 
coal to 11.08. The actual amount of air 
required can then be determined by cal- 
culating the amount of excess air used 
under the stipulated conditions of 85 per 
cent efficiency, 450 deg. F. exit gas tem- 
perature, and 70 deg. F. boiler room 
temperature. 

But in order to. do this, since we do 
not know the percentages of COe in the 
flue gas, we must assume this value and 
then check our results by calculating a 
heat balance. The largest item of loss, 
of course, will be the dry gas loss. The 
maximum theoretical COe2 will be: 
Max. COs in per cent 

20.9 


2.38 (H — 0/8) 
ae) 


C+ 0375S 
20.9 


ee X (0.047 — 0.052/8) ) 











0.843 + (0.375 « 0.007) 
= 18.7 per cent. 
Assuming 15 per cent COs, the excess 
air will be: 
(18.7 — 15) 0.791 





15.0 (100 — 18.7) 
2.93 
= —— or 24 per cent excess air, 
12.2 


Then, 1.24 times 11.08 equals 13.7 Ib. air 
per lb. coal. The amount of gas per 
pound of coal will be found by adding 
to the weight of air per pound of coal 
fired, that per cent of 1 Ib. of coal, which 
actually passes up the flue as gas. This 
is found by subtracting from 100 per cent 
the per cent of ash in the coal, plus the 
per cent of 1 lb. of coal found in the 
refuse. 

In this case there is 5.27 plus 0.565 or 
5.84 per cent left behind and 100 minus 
5.84 equals 94.16 per cent of each pound 
of coal that is converted to gas. Then, 
13.7 plus 0.9416 equals 14.64 Ib. gas per 
Ib. fuel. 

In calculating a heat balance we find: 

Dry gas loss 
= 14.64 X 0.25 x (450—70) = 1390 B.t.u. 
and 1390/14,688 equals 9.5 per cent dry 
gas loss. The constant 0.25 is the spe- 
cific heat of flue gas in B.t.u. per Ib. 
per deg. F, 

Moisture and hydrogen loss is: 
9H (212—70) x 970.4 + 0.46 (450—212) 
= 518 B.t.u. 
then 
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518/14,688 equal 3.53 per cent. 

In the above 0.46 is the specific heat 
of superheated water vapor and 970.4 is 
the latent heat of steam at atmospheric 
pressure. 

The loss due to moisture and hydrogen 
is calculated in one step if the ultimate 
analysis is really “ultimate” i.e., with 
the moisture divided into hydrogen and 
oxygen. Column A shows such an analy- 
sis while in column B the hydrogen is 
reduced by 1/9 and the oxygen by 8/9 
of the moisture. The latter is, of course, 
included to total 100. 


A B 
84.3 84.30 
4.7 4.36 
5.2 2.44 
0.7 0.70 
Ash 5.1 5.10 
Moisture none 3.10 


100.0 100.00 


When using the method of analysis 
shown by column A, the value of 9H 
in the formula for moisture and hy- 
drogen loss includes the hydrogen in 
the fuel and the hydrogen equivalent 
of the moisture. 


Ash pit loss 


0.565 X .0527 
= | ———— } X 14,000 
1.0 — .00565 


= 4 Btu. 
and 44/14,688 equals 0.3 per cent 
Summarizing we find, 

Efficiency .. 

Dry gas loss 

M and H loss 

Ash pit loss 


Thus we see that even with the exit 
gas temperature as low as 450 deg. F, 
the excess air as low as 24 per cent, and 
the carbon in the refuse as low as 10 
per cent, that in our attempted balance 
we have only 1.7 per cent left for radia- 
tion and unaccounted for losses. 

Certainly, the radiation loss will not 
be any less than this figure and probably 
will be at least 2.5 per cent, if not more. 
This means that either the excess air will 
have to be even lower or the flue gas 
temperature lower, and shows quite con- 
clusively the impossibility of getting 85 
per cent efficiency with 60 per cent ex- 
cess air even with coal with a heat value 
as high as 14,688 B.t.u. 

Now as to the volume of air which 
would be needed for the above assumed 

















"I'm crazy about this semi-outdoor design—I can snatch a sun bath 
right on the job!" 





conditions, since we have calculated 13.7 
Ib. air per 1b. of coal, we must calculate 
the amount of coal needed for the pro- 
duction of 1000 b. hp. 
Coal per b. hp. 

= 33,500/14,688 < 0.85 = 2.69 Ib. 
-Then, 2.69 times 1000 hp. is 2690 Ib. coal 
per hr., and 13.7 times 2690 is 36,853 Ib. 
air per hr. Since each cubic foot of air 
at 70 deg. F. weighs 0.075 Ib., the volume 
of air per hour will be, 

36,853/0.075 or 492,000 cu. ft. per hr. 
this is 

492,000/60 or 8200 c.f.m. 

But as Mr. Patterson points out, usu- 
ally there is leakage which must be con- 
sidered so there must be added to the 
above volume 10 or 15 per cent to allow 
for this condition. Supposing we are 
figuring on a stoker fired installation and 
the stoker manufacturer requires 3.0 in 
static pressure in the main windbox. Cal- 
culations on the duct system might indi- 
cate there will be 0.5 in. pressure drop 
to the fan so the fan should be designed 
to put up a pressure of 3.5 in. at the fan 
outlet. 

Now, should we specify a fan for 
8200 plus 10 per cent c.f.m. at 3.5 in. 
static pressure? Some engineer might 
say: “I don’t know what the leakage will 
be so I’ll play safe and add 20 per cent 
to the volume and another inch to the 
pressure and ask for a fan to deliver 
9840 c.f.m. at 4.5 in. static pressure.” 

But supposing the leakage actually is 
only 5 per cent and the pressure drop 
through the duct is only 0.4 in. 


This means that the fan should de- 
liver only 8610 c.f.m. at 3.4 in., but if the 
fan manufacturer is told to select a fan 
for the larger volume and pressure and 
were to furnish a radial blade fan oper- 
ating at 580 r.p.m. at 60 per cent static 
efficiency, the fan performance might be 
as shown by the accompanying figure. For 
9840 c.f.m. at 4.5 in., the fan will require 
11.6 br. hp.: 

(0.000157 < 9840 x 4.5)0.60—=11.6 br. hp. 


This assumes that it would operate 
on system resistance A as shown by the 
accompanying curve. But if the pur- 
chaser made a mistake and should have 
asked for 8610 c.f.m. at 3.4 in. then this 
same fan, when operating on system re- 
sistance B, will deliver 11,200 c.f.m. at 
425 in. and 580 r.p.m., and will take 12.2 
br. hp. if the damper is wide open. To 
get the volume reduced to 8610 c.f.m., if 
the motor operates to constant speed, it 
will be necessary to regulate the damper. 
The fan will then take 10:5 br. hp. 

On the other hand, if the speed could 
be reduced the fan would need to run 
only at 509 r.p.m. and then (instead of 
operating against the resistance of a 
partially closed damper) with the 
damper wide open the power required 
would be 825 br. hp., a saving of a 
little more than 20 per cent. . 

It should be noted that for stoker 
firing the system resistance is assumed 
to be a straight line instead of a para- 
bola square root curve, as in the case of 
forced draft for other kinds of firing 
or for induced draft. 


FOR THE PLANT 
ELECTRICIAN 


Calibrating a Thermocouple 
By FRANK GIBADLO* 


SoME TIME Aco I had the occasion to 
determine the temperature of the flue 
gases in the stack. There was on hand 
a Brown pyrometer in good condition 
and which was calibrated for use with 
a chromel-alumel thermocouple. 

Unfortunately this type of thermo- 
couple was lacking. An iron-constantan 
thermocouple was available but by using 
this thermocouple the instrument read 
about 250 deg. F. too high. 

In order to overcome this situation 
the Brown pyrometer was first adjusted 
to the zero position or 75 deg. F., which 
is generally assumed to be standard. If 
working under different temperature con- 
ditions the pointer is set by means of the 
zero adjuster to that particular temper- 
ature to which the cold end is exposed. 

If available, a variable resistance is 
inserted in the negative lead wire, other- 
wise if fixed resistances are used the 
cut and try process must be used to ob- 
tain the proper resistance value. The 


*Chemist, Salem Gas Light Co., Salem, 
Mass. 
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thermocouple which is connected to the 
instrument was placed in the molten zinc 
which has been heated several degrees 
above its melting point. 

While the zinc is cooling off there is 
a gradual drop in temperature until the 
melting point is reached and at that 
point the temperature remains constant 
for 15-30 sec. During this period the 
resistance should be varied so that the 
pointer on the instrument reads the melt- 
ing point of zinc which is 787 deg. F. 

The Brown pyrometer, rated at 650 
ohms and using a standard iron con- 
stantan thermocouple read 1030 deg. F. 
at the melting point of zinc. When this 
instrument read 787 deg. F., it was found 
that 180 ohms were required in the neg- 


. ative lead wire. 


In addition the instrument was 


1.C. THERMOCOUPLE 


MP. ZINC 767° 


Fig. 1. Without external resistance the in- 
strument read too high 


checked against a Leeds and Northrup 
optical pyrometer. The Brown pyrom- 
eter read 1680 deg. F. against 1630 deg F. 
on the L & N optical pyrometer. 


Determination of Unknown Resistances Using 
a Pyrometer 

Unknown resistances can be determined 
by using the above hookup. By using 
this arrangement one known resistance 
is required. For example by inserting 
a resistance of 180 ohms in the negative 
lead of the I. C. thermocouple resulted 
in a reduction of 243 deg. F. (1030—787). 








MR ZINC '767°F 


Fig. 2. By inserting 180 ohms in the nega- 
tive lead the pyrometer indicated the cor- 
rect temperature 


- Since temperature readings are di- 
rectly proportional to the millivoltage 
produced and the millivoltage is inversely 
proportional to the resistance in the cir- 
cuit, the temperature difference is di- 
rectly proportional to the resistance in- 
serted in the circuit. 

In the place of the 180 ohms a rated 
resistance of 125 ohms was inserted. 
The temperature reading was 860 deg. F. 
on the instrument or a reduction of 
170 deg. F. (1030—860). 

Setting up the equation 

180 :243 = X :170 
and solving for the unknown resistance 
X = 126 ohms 

Similarly a resistance of 73 ohms in- 
serted in the circuit gave a temperature 
of 930 deg. F. 


as before 
180 :243 = X :100 


and 
X = 74 ohms 


Load Control Cuts 
Peaks 


At THIS time when electric loads are 
increasing rapidly, and increased capacity 
difficult or impossible to obtain, effective 
use can often be made, in industrial 
plants, of load control or scheduling of 
department operations. 

This was recently pointed out by 
James V. Alfriend, Jr., as Vice-Chair- 
man of the A.I.E.E. Committee on Elec- 
trochemistry and Electrometallurgy. One 
of the examples he used was in connec- 
tion with the copper refinery as shown 
by the accompanying load curves. 

Electric furnaces, oil refineries, re- 
frigeration industries, steel mills and 
even some fabricating industries can op- 
erate under variations of this procedure. 
The degree of control varies with dif- 
ferent processes, and with individual in- 
stallations, and it is maximum, of course, 
for those new installations which can be 
designed with this in mind. 

There will be few, if any, instances 
where the load can be reduced to zero 
for any length of time, but there are no 
instances where some degree of control 
cannot be applied. 
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DETAIL OF 2-HOUR PERIOD 


24-HOUR PERIOD 11AMTO | RM. 


CONTROLLED ELECTROLYTIC LOAD 


8 CONTROLLED ELECTROLYTIC LOAD 


TOTAL UNCONTROLLED 


3,000 


2/900 
WIRE MILL ONLY 
1000 1,000 


FOO 
PM. 


6 WwW 12246 8 10 122 4 6 B 100 12 
NOON RM. AM AM. NOON 


Load Curve of an Electrolytic Copper Refinery showing improvement due to load scheduling 
At this refinery the demand of the electrolytic department, which would otherwise be almost 
uniform, is controlled automatically to compensate for the variable loads of other plant opera- 
tions to obtain a combined load factor approaching 100 per cent. The chart taken from 
graphic meter readings, shows that the variations in the electrolytic demand throughout the 
day were so controlled as to be equal and opposite to those in other plant operations, while 
the combined plant load remained almost constant. Thus at about 11:30 a.m., the electrolytic 
demand was automatically increased by 1050 kw., to compensate for the sharp drop in the 
other loads that occurred when the wire mill shut down for lunch. Automatic control equip- 
ment is actuated through relays by the variable combined demand; it changes the field exci- 
tation in the motor generators that supply the direct current energy for electrolysis, which in 


turn changes the direct current voltage and therefore the power drawn by the cells 


Synchronous motors are widely used 
in the many industries to drive mechani- 
cal equipment and even direct current 
generators. In most installations these 
motors are so controlled as to obtain the 
greatest power factor correction when 
they and other electric equipment in the 
plant are operating at or near full load. 

However, during times of controlled 
low load on such a plant the synchronous 
motors can be overexcited to obtain ad- 
ditional power factor correction if neces- 


sary or desirable. Individually such a 
corrective contribution may not greatly 
affect the load but it may on certain feed- 
ers. The combined corrective effect of 
several large process industries will usu- 
ally materially assist the central stations. 
In these cases, it is partly the task of 
utility systems to determine what needs 
to ke done in this respect, how it can best 
be accomplished, and to obtain the co- 
operation of industries by arranging to 
share the savings which will result. 





Maintenance Hints for 
Industrial Lighting 


BETTER PERFORMANCE and greater effi- 
ciency at lower operating costs are the 
direct benefits of a complete inspection 
and well-organized maintenance pro- 
gram for industrial fluorescent and in- 
candescent lighting. 

Luminaires should be cleaned fre- 
quently. If dirt is allowed to accumulate 
on reflecting surfaces and lamps, illumin- 
ation may be reduced 30 to 50 per cent 
in a short time. For maximum efficiency, 
reflectors must be thoroughly cleaned 
with soap and water. When concentrat- 
ing high bay reflectors are used, dirt not 
only reduces total light output but also 
alters the light distribution. 

For example, the efficiency of an 
aluminum high bay reflector was re- 
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duced 42 per cent by dirt, and the can- 
dle power was reduced 66 per cent be- 
cause the distribution was changed. 
Therefore, illumination on the working 
plane was reduced about 48 per cent. 

When lamps fail they should be re- 
placed immediately with the proper size 
and type. In large plants, the most effec- 
tive method is to have a relamping crew 
patrol the plant regularly. With a prop- 
erly planned system, the lost lumen hours 
and the cost of relamping are kept to 
a minimum. When fluorescent units are 
used, the lamp fails when the emission 
material on the electrodes is used up. 
At this point the lamp will flash on and 
off and must be replaced promptly to pro- 
tect the starter and ballast. 

For most efficient lighting with fila- 
ment lamps the luminaires should operate 
at rated voltage marked on the bulb. 
Socket voltage below the rated value 


will reduce light output in the ratio of 
about 3 per cent for every 1 per cent 
in reduced voltage. A high voltage will 
increase light output and lumens per 
watt, but will adversely affect the life. 

Voltage rating of a fluorescent lu- 
minaire is marked on the luminaire name 
plate and ballast, and should be kept 
at the center of the specified range. Both 
high and low voltages reduce fluorescent 
lamp life and may cause starting diffi- 
culties and arc instability. Therefore, 
it is important to make periodic voltage 
checks to insure continued maximum 
lamp operating efficiency. 


Fig. 1. Cleaning reflectors or lenses at sched- 
uled intervals improves efficiency of indus- 
trial incandescent lighting equipment 


Blackened and over-age lamps waste 
current and lower the light output. Worn 
or frayed wiring can cause circuit fail- 
ures. Therefore, regular cleaning and 
wire inspection schedules should be 
planned, and lamps that have passed their 
normal rated life should be replaced. 
Poor connections, faulty safety devices, 
and mounting fixtures should be regu- 
larly inspected. Dirty reflectors, lenses, 
and lamps may be cleaned easily with 
non-abrasive soap. 
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Fig. 2. Effect of dirt on reflector efficiency 
is shown on this Westinghouse chart made 
from measurements taken from a fluorescent 
luminaire installed in a machine shop. The 
unit had not been cleaned for 12 mo. Curve 
A shows an efficiency reduction from 79 per 
cent (when clean) down to 61 per cent. Dry 
wiping brought the efficiency up to 74 per 
cent (Curve B), and soap and water in- 
creased the output to the original 79 per cent 
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ENGINES AND 


TURBINES 


Checking Up On An 
Old Engine* 


By E. MacDERMOD 


Due to the national war production 
effort much equipment, unused and 
disregarded for years, will be returned 
to service to assist in handling in- 
creased and unanticipated loads. The 
past history and any previous operat- 
ing peculiarities of these machines may 
often be known only by hearsay. 

I dislike to be looked upon as an 
alarmist or a dire-foreboder, but it 
seems to me that a definite hazard is 
involved in merely giving this equip- 
ment a cursory examination; adjusting 
here and there, so it won’t bounce 
around on the foundation too much; 
and then opening the throttle after 
squirting some oil hither and yon. 
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Disregarding all 
other considerations, 
and to introduce a 
personal angle, a 
man has his own 
hide to think of and 
a chunk of engine 
weighing a few 
hundred pounds 
doesn’t care whose 
lap it lands in. 

N. Y.’s engine is 
out of line and has 
given trouble from 
water in the cylin- 
der. Any person ever 
having _ connection 
with the investiga- 
tion of engine acci- 
dents knows that the 
mere fact that an V 
engine has’ with- 
stood a slug of water 
without being 





wrecked then and 
there does not nec- 
essarily mean _ that 
the engine has com- 
pletely escaped dam- 
age. 

The shock result- 
ing from the piston 
striking water in 
the cylinder usually 
means that cracks 
have been formed at 
vulnerable points. 
These cracks pro- 
gress and result in 
failure at a date that 
may be far distant 
from the time of 




















their inception. Any 
cracks so formed 








Cracks are most likely to develop in these parts in the loca- 


tions indicated by X 


are materially as- 
sisted in their rate 





of development by 
the stresses caused 





by misalinement. 

Instead of seek- 
ing a quick way of 
lining up his engine, 
N. Y. should make 
as careful an exam- 
ination of his en- 
gine as possible and 
this means disman- 
tling the engine. It 
also means that he 
can do a real job of 
lining up. 

In dismantling 
the engine observa- 
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tion can be made of the condition of. 
the cylinder, piston, piston rings, rod 
and packing, and plans made for future 
repairs or changes not immediately nec- 
essary or possible. 

With regard to follower-bolts, it 
would be cheap insurance to renew 
them if any doubts are held as to their 
condition. After years of service the 
metal of these bolts becomes fatigued 
(crystallized to some) and there is al- 
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Fig. 2. Using a plumb bob to check the flywheel. Dimension D 


should equal d 


ways the possibility of one of them 
breaking with considerable resultant 
damage to the engine. 

A whitewash test and careful exam- 
ination should be made of the piston 
rod end, where it enters the crosshead; 
the crosshead, inside and out; and the 
connecting rod ends. The sketches 
show locations where cracks are likely 
to exist. 

If the engine has been run with the 
piston not properly centered with the 
crosshead, that is with either of them 
high or low with respect to the other, 
a crack may exist in the threaded por- 
tion of the rod, or if the rod is of 
the tapered fit type, at the points shown 
on the sketch. The threads within the 
crosshead may also have heen crumbled 
if the rod has been rocking. 

A strap, gib, and key, and a solid 
end type of connecting rod ends are 
sketched in Fig. 1 with the likely 
location of cracks spotted. In apply- 
ing the whiting test particular attention 
should be given to sharp corners and 
around openings, that is where cracks 
usually originate. Gibs and bolts should 
not be overlooked. 

A cracked crank-pin is difficult to 
detect as the fracture usually takes 
place within the crank arm or disc. 


* This was originally written as an answer to 
Question No. 157 (p. 93 of the March issue) 
asking how to go about checking up on an old 
engine, with a rather indefinite history of trouble, 
which was to be put back in service. Because of 
its length and timeliness it was changed to an 
article. Additional answers, together with Mr. 
MacDermod’s comments on barometric condenser 
troubles connected with the particular engine, will 
be published next month in the Questions and 
Answers Section under the above title. 
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c 
Fig. 3. On the crosshead tram between the 
two punchmarks C the distance should be the 
same on both dead centers 


Drilling to a considerable depth along 
the axis of the pin and beyond the 
surface of the arm or disc, and devising 
some means of applying an impact hy- 
draulic pressure has been known to give 
good results. I do not think it neces- 
sary to carry the inspection to this 
extreme unless there is some definite 
indication of a cracked pin. One such 
indication is explained later. 

In whitewashing the. crank arm or 
disc, cracks are frequently discovered 
that originate at the corners of the key- 
way (see Fig. 1). Unless these are of 
undue length and extend well out into 
the arm or disc, they should cause little 
concern. However, the ends of the 
cracks should be carefully located and 
prickpunched so that they can be ob- 
served occasionally and any further 
development noted. 

Accessible portions of the crank- 
shaft should be whitewashed and close 
examination made of any abrupt 
changes in diameter and of fillets. 
However, my experience has been that 
the cracks usually develop within the 
hub of the crank, or within the hub of 
the wheel, where they couldn’t be seen 
anyhow. 

One commonly disregarded indica- 
tion of the existence of a crack is the 
continual, unaccountable, and excessive 
heating of a bearing. Ordinarily a crack 
progresses for a long time before it 
reaches the point where failure takes 
place, and the constant flexing of the 
part causes heating to take place just 
as bending a wire back and forth will 
cause the wire to become hot. Bearings 
that heat excessively for no apparent 
reagon should be very carefully investi- 
gated. 

In making a whitewash test I have 
always slopped kerosene on the part 
liberally (small parts can be dumped 
into a bucket) before wiping the part 
dry and painting with a mixture of 
water and whiting. I think that the 
kerosene penetrates any defect and will 
show up better than depending upon 
entrapped lubricating oil. Also I have 
had better results with water rather 
than with alcohol (in more ways than 
one). Considerable time should elapse 
after the whitewash has dried before 
concluding that, because nothing shows 
the part is free from defects. Over- 
night is desirable if possible. 

It might be well to mention here 
that before purchasing any second hand 
engines, examination of the parts re- 
ferred to in the preceding might prove 
a profitable procedure. No reputable 
dealer should refuse a prospective cus- 
tomer the right to make careful exami- 
nation of a contemplated purchase, in 
fact I think he should be willing to bear 
the expense. 
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Now, if after that preamble one 
still wants to know how to line up his 
engine quickly, he can do the following: 

If a satisfactory spirit level is not 
at hand or space on the shaft is too 
restricted for its use, drop a plumb line 
alongside the flywheel and near the 
shaft. On the wheel near the top prick- 
punch opposite the line and measure 
the distance between the mark and the 
line. Turn the wheel until the mark 
is on the bottom and again opposite 
the line, and measure the distance here 
between the mark and the line. 

Any difference in measurement will 
mean that the shaft is not level. Usu- 
ally the engines main bearing is low as 
it receives more wear than the outboard 
bearing. If care is exercised this meth- 
od is more accurate than using a level 
and it makes no difference if the wheel 
is not true. 

Assuming that the crosshead guides 
are in line with the cylinder and that 
the crosshead and piston are properly 
centered it can be determined whether 
the shaft is at right angles to the en- 
gine’s center line by putting the engine 
on dead center, loosening the wrist pin 
bearing and jamming up on the crank- 
pin bearing. Tram between a point on 
the connecting rod and one on the 
crosshead. 

With the engine on the other dead 
center and crankpin bearing again 
jammed up, measure the distance be- 
tween the same two points. It may be 
necessary to support the weight of the 


connecting rod so that it will be free 
to. swing when the crankpin bearing is 
tightened. 

Differences in measurement indicate 
misalinement. There is a chance for 
all kinds of errors in doing this, but it 
is at least as accurate as stringing a 
line outside the cylinder and guides in 
the majority of cases. 


Draining Turbine Extraction 
Piping 


By S. H. COLEMAN 

STEAM PIPING connecting the extrac- 
tion nozzles of industrial bleeder- 
condenser turbines to the plant steam 
distribution systems is usually designed 
so that a positive means of drainage is 
an absolute necessity. This need can best 
be visualized by referring to the typical 
extraction steam piping layout in the 
accompanying diagram. 

Here, a characteristic of most turbines 
of this type, the extraction nozzle is 
located on the underside of the machine. 
Expansion joints are provided in. the 
piping to protect the nozzle from undue 
strains due to temperature changes and 
to compensate for both vertical and 
horizontal movement. 

Another feature, a non-return valve, 
is needed as a safeguard against the 
backflow of steam from the distribution 
piping. This might well cause the unit 
to overspeed should the throttle valve 
be tripped or other abnormal operating 

(Continued on page 92) 


Turbine Shaft Repaired by Metal Spray Process 


RECENTLY a middle west power com- 
pany was forced to shut down a 6000-kw. 
steam turbo-generator because of two 
worn areas on the water seal section of 
the forged steel shaft. One worn area 
was approximately 3 in. wide at the 11 in. 
diameter section of the shaft, the other 
2 in. wide where the diameter was 10% 
in. Since this 36,000-lb. rotor, balanced 
to keep the vibration within 0.001 in., is 
subjected to heavy duty, it was decided 
to effect a repair with Mogul Metalliz- 
ing using No. 2 eleven-gage stainless steel 
wire. 

Worn sections were first undercut 
about 3/16 in. and then grooved and 
knurled. A rig was hooked up on the 
bed of the turbine to accommodate the 


cutting and knurling and to hold the gua 
during the spraying operation. An elec- 
tric motor with a reduction pulley ar- 
rangement was rigged‘to the turbine end 
of the shaft and revolved the shaft at a 
speed of about’ 5 r.p.m. during both the 
preparation and spraying operations. 

An auxiliary air jet was played upon 
the opposite side of the shaft for cooling 
purposes. Following the spraying, the 
shaft was ground to size and re-assem- 
bled in the generator. Propane gas was 
used, and the entire job was completed 
with 40 Ib. of wire and in 7 hr. While 
the turbine was down, a part of the shaft 
which had been similarly metallized 3 yr. 
ago was examined, and it is said no ap- 
preciable wear could be detected. 


Set-up for repaiting a 6000-kw. turbine shaft by metal spraying. The gun spraying No. 2 
stainless steel is on the extreme right and the turning gear for slowly rotating the shaft 
is on the extreme left, Notice the eccentric drive shaft with two universal joints 
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Three methods of draining the extraction 

piping. A (solid lines) by means of an ori- 
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type drainer. C (dashed line) by an auto- 

matically operated solenoid valve. Note 

that when B is used A should be used also 
to act as a bypass around the drain 
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conditions develop. <A __ sectionalizing 
valve is also provided between the non- 
return valve and the distribution system 
piping. 

A glance at the diagram will show 
that whenever the non-return valve is 
closed, steam condensed will be trapped, 
and the pocket will fill unless some 
means of drainage is provided to remove 
condensate as fast as it is formed. With- 
out this drain, liquid may accumulate 
until it reaches and endangers the turbine 
blading, or serious water hammer may 
be experienced in the distribution piping 
when the extraction gear is placed in 
service forcing the non-return valve 
open, and suddenly releasing the not 
inconsiderable volume of condensate. 

Because of the widely varying pres- 
sures that exist in extraction connections 
under different local conditions, drainage 
of these connections is not so simple 
as it may seem. When starting up, or, 
operating at light loads, the pressures 
within the piping are seldom much in 
excess of atmospheric and are usually 
in the sub-atmospheric range. With 
the extraction gear in service, however, 
with steam extraction from the turbine, 
no drainage is ordinarily required unless 
for some reason the piping is otherwise 
pocketed. 

One widely used method of draining 
these connections is shown with solid 
lines in the piping diagram. This method 
makes use of a flow limiting orifice 
placed in a drain line connecting the low- 
est point in the extraction lead with the 
condenser hotwell. Such an orifice is 
usually a small hole drilled in the gate 
of an ordinary gate valve. The opening 
should of course be sufficiently large to 
adequately handle, with a reasonable 
factor of safety, all the liquid which 
might otherwise accumulate in the ex- 
traction connection. 

In calculating orifice size it is nec- 
essary to take into consideration the 
small pressure differential which exists 
across the low pressure stages of the 
turbine when starting up or operating 
straight condensing. Unfortunately this 
means of drainage has a major draw- 
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back, namely, that when steam is being 
extracted a much higher differential will 
prevail across the orifice allowing a 
prohibitive quantity of high heat level 
steam to bypass the low pressure stages 
of the prime mover. Installation of a 
shut-off valve, between the drain con- 
nection and the orifice, to be kept closed 
when the extraction gear is in service 
and left open at all other times, will 
eliminate most of this loss. 

As with all control valves subject 
to manual operation, the opening and 
closing of this shut-off valve in the 
drainage line is subject to the vagaries 
of the human factor entailing the possi- 
bility of danger or of extensive heat 
balance losses. An alternative automatic 
method shown with dotted lines in the 
diagram is to use a float type trap 
equipped with a sight glass and designed 
to operate at all points in the pressure 
range existing in the drainage hook-up. 


Such a trap must of course be provided 
with a bypass to allow its removal from 
service for maintenance, and it should 
be closely watched by the operator. 

A more elaborate drainage control 
but one that is practically fool proof, 
is shown with the broken lines in the 
diagram. This method involves use of 
a mercury switch mounted on the bal- 
ancing arm or swing shaft of the non- 
return valve. The switch is adjusted 
so that when extracted steam is flowing 
and the valve disc is open an electrical 
circuit is closed, shutting off a solenoid 
operated valve in the drainage line be- 
tween an orifice and the condenser hot- 
well. To avoid difficulties which might 
arise should there be a failure of the 
electrical control circuit, the solenoid 
valve should be of a type which will 
close only when energized and will auto- 
matically open should the circuit be 
broken or the power fail. 


Three "Stop Worry" Hints for Operators 


By A. H. PARKER 


WE Have used a number of two cell 
lanterns which are economical, long-lived, 
and easy to maintain, and while we sel- 
dom use them, they must always be 
available. However, I have never known 
one of them to have a switch worth a 
continental. They flicker and eventually 
become so worn that they have to be held 
in. I equip each and every lantern with 
a 10-ct. porcelain knife switch, mounted 
on the cover. There is no more flicker 
and a continuing steady light for the life 
of the batteries. 

Some years ago I needed a float shut 
off for the storage tank on the feedwater 
line. I had some old discontinued Arm- 
strong traps in the junk heap and I took 
out one of the discharge mechanisms, 
turned it bottom side up, and it works 
to perfection. I had never heard of this 
contrivance which saves me so much 
work and worry. An unlimited number 
of other guys may have something like it 


but I had never seen one. 

On our heating system return lines 
there are modulation traps, the purpose 
of which is to remove the air from the 
system and discharge it to atmosphere. 
When I took over, and after much 
misery, I found the discharge lines com- 
pletely choked with rust. I corrected this 
condition, but results were still unsatis- 
factory. 

Eventually I figured out a vacuum re- 
turn. I only use it when the heating is 
intermittent or there is a hurry call, when 
in short, someone wants to know if 
“that damned engineer is dead or only 
sleeping.” I have connected a line from 
the traps to the suction of my Hancock 
Inspirator and by opening or closing the 
proper valves, can pull up to a 10-in. 
vacuum on the system in no time at all. 
And, boy, it certainly pulls the steam 
through the most distant radiators like 
nobody’s business. 


Combination Vise and Tool Box Saves Time 


WHEN building or repairing small pipe lines or s, 


duits, plumbers and electricians often 





find a vise tripod a very unhandy piece of equipment to haul around. By building the box 
with a broad bottom and fastening the vise to the top, the tool box may be made to take 
the place of a tripod, and may be set in more convenient places. Photo "a" shows the 
box closed, with a piece of pipe in the vise. Photo ‘'b" shows the box open and in use— 


GEORGE HOLMAN 
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Questions 
And 


Answers 








Should the Heating 
System Be Drained? 


PLEASE give me an answer to the fol- 
lowing problem: Should a hot water 
heating system be drained during the 
non-heating season or left full of water? 


Why? J. O.R. 
Answer No. 125 


Well, Blow Me Down! 
What a Hookup 


On pace 80 of the June issue Mr. 
Kilpatrick makes what I think is an 
unjustified attack on Mr. Hallquist for 
I believe his views regarding blow-off 
valves and/or cocks do not reflect con- 
sideration of all points and proper sense 
of values. Either type of appliance is 
best adapted for a certain class of in- 
stallation and although their application 
may at’ times apparently over-lap, con- 
sideration as to their relative merits, 
first cost, and the service to which the 
valve or cock is subject should enable 
one to make the proper selection. 

Although the installation of a plug 
cock in the blow-off line of a 1200 Ib. 
boiler might be awkward, a seatless pis- 
ton type valve in the blow-off of a tea- 
pot H.r.t. would be unnecessary dress-up 
and probably an indication that the en- 
gineer was sort of reckless with his em- 
ployer’s money. As to blow-off cocks 
being as out of date as bustles and 
model T Fords, cocks are still being 
made, sold and installed (unless Nelson 
has done some more red-flagging) so 
they can hardly be classed as being ob- 
solete. 

I would also venture to say that there 
has been as little (or the least) oppro- 
brium and invective slung at the type 
referred to by Mr. Hallquist, as at any 
piece of regularly used equipment 
around a boiler room. I personally have 
used plenty of lurid language, as have 
others of my acquaintances, in descrip- 
tion of the type of valve of which Mr. 
Kilpatrick is so fond. 


Melrose, Mass. E. MacDermop 


Answer No. 143 


Solid Equivalent of a 


Stranded Conductor 


Jack Apams asked on p. 96 of the 
December issue how to determine the 
equivalent size of a stranded conductor, 
specifically one with seven No. 12 wires. 
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If you have wire tables— 


To Finp the diameter of a solid wire 
to carry same load as a stranded wire 
with seven No. 12’s, look in your table 
for the current capacity of one No. 12 
and multiply this by seven. This will be 
the ampere capacity of the stranded 
wire. From that capacity and the same 
tables determine what gage of solid 
wire this is equivalent to. If your table 
doesn’t have that, work out the cross 
sectional area of the seven No. 12’s in 
circular mils. To find what solid wire 
has the same cross sectional area is then 
simple arithmetic. 
Newton, Pa. 


For the Size Mentioned 
Here Are the Figures 


By vusInG a circular mil basis the 
solid equivalent of a stranded conductor 
can be calculated. Using the example 
given by Mr. Adams and consulting the 
wire tables we find that No. 12 wire has 
an area of 6530 circular mils or the 
stranded conductor has a total area of 
6530 times 7 which equals 45,710 circu- 
lars of conductor. Referring again to 
the wire tables we find that the solid 
conductor we need lies between No. 4 and 
No. 3 wire. The actual use of the wire 
would determine whether No. 4 or No. 3 
wire should be used. : 
Southwestern G. & E. Co. 

Shreveport, La. W. C. Morris, Jr. 


But the Insulation Must Be Considered, Too 


As THE conductivity of a conductor 
is dependent upon its cross-sectional 
area, a solid conductor having the same 
capacity of a stranded cable of seven 
No. 12 strands, would have an area of 
45,710 cir. mils. This is a cable between 
Nos. 3 and 4 in size, and as per the Code 
would be allowed to carry from 85 to 95 
amp., with varnished cambric insulation. 

This load is considerably less than 
seven No. 12 wire would be allowed to 
carry as individuals, because of factors 
concerning insulation, and the difference 
in heat dissipating capacity between seven 
conductors acting individually, and one 
conductor acting alone. A condutor 
large enough, in varnished cambric, to 
equal the conductivity of seven No. 12 
wires as units, would be of No. 00 size. 

Sam WILLIAMS 


If You Want to Work lt Out 
in Longhand 


SoLip equivalents of stranded con- 
ductor is something I have never seen 


O. H. Warne 


in table form and I think it would be a 
rather lengthy one due to the many 
wire sizes used. Here is a formula 1 
have used with good results. 

Cir. mils. X 0.7854 = sq. mils. 

Take, for example, 7 strands of No. 


’ 12 wires. One No. 12 wire = 80.8 mils. 


in diameter or 6530 c.m. First we must 
convert one No. 12 wire to square mils. 
Thus 6530 c.m. X 0.7854 = 5128.66 sq. 
mils. in one No. 12 wire. 

There are 7 wires, so 5128.66 sq. 
mils. X 7 = 35,900.62 sq. mils. in the 
solid block of copper. Now we must 
convert our square mils. back to c.m. 
by the formula: 

Sq. mils. X 1.2732 = c.m. 

So 35,900.62 1.2732 = 45,708.66 c.m. 
of solid round wire is equivalent to 
seven No. 12 wire cable. In practical 
work drop the decimal. 

This formula can be used for any 
size of wire in any cable. All you need 
to know is the circular mils. of one wire. 
Newark, N. Y. Leo S. Swartz 


Just in Case You Are Interested 
in Other Sizes 


THERE Is only one way that I have 
ever heard of for computing the solid 
equivalent of strand wire and that is to 
gage the size of one of the strands of 
wire, find the area in circular mils., 
then multiply this by the number of 
strands in the wire. The size wire that 
has a circular mil. area nearest to the 
combined area of all the strands is the 
solid wire equivalent. The solid con- 
ductor equivalent of seven No. 12 wires 
... equals 45,710 c. m. The nearest to 
that is No. 4 with an area of 41,740 
c.m. As a rule all sizes of strand wire 
from Nos. 14 to 2 have seven strands, 
Nos. 1 to 0000 have 19 strands, 250,000 
to 450.000 c. m. have 37 strands, 500,000 
to 1,000,000 c. m. have 61 strands, and 
1,250,000 c. m. has 91 strands. 

DonaLp OSTERHOUDT 
Poughkeepsie, N. Y. 


For Those Who Want 
ALL the Details 


To DETERMINE the solid equivalent of 
a stranded conductor, using Jack 
Adams’ own problem as an example, 
proceed as follows: 

The cross-sectional area of a No. 
12 copper wire is 6530 c. m., from which 
the total area of the seven strand cable 
is 7 X 6530 = 45,710 c. m. This lies 
between a No. 3 and 4 cable. For a 
solid wire the radius 

_..r==0.0005 X VC.M. 

The square root of 45,710 = 213.8, 
from which r = 0.0005 X 213.8 = 0.1069 
in. The diameter of the equivalent solid 
wire is therefore 2 X 0.1069 = 0.2138 in. 

Since this is not a standard size wire 
it may be of interest to carry the work 
a step further. For example, in com- 
puting the inductance L and the reac- 
tance X of stranded conductors, the 
actual radius of the cable (as is the 
case with solid wires) cannot be used. 
Instead, however, what is called the 
equivalent radius of the stranded cable 
must be used. For a seven strand cable 
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r= 0.0005285 K VC.M., 
which in our case is equal to 0.0005285 
X 213.8 = 0.11299 in. 

L = 0.08047 + 0.74113 logio(D/r) 
Where: (Eq. 1) 

L=inductance in milihenries per 

mile of single conductor. 

D= equivalent spacing of conduc- 

tors. 

r= actual radius of solid and equiv- 

alent radius of stranded con- 
ductors, respectively, in same 
units as D (usually in inches). 

Substituting the known values in 
Eq. 1 and solving for L, we have 

Solid wire L = 1.59992 milihenries 

per mile. 
7-strand L = 
per mile. 

The reactance X = 2xfL, where L 
is in henries per mile. The reactance 
at 60 cy. is: 

Solid wire, X = 376.99 1.59992 X 

10-3 = 0.60315 ohm per mile. 
7 strand, X = 376.99 X 1.58209 X 
10-3 = 0.59623 ohm per mile. 

Assuming hard drawn copper, the 
resistance at 25 deg. C. is 10.659 ohms 
per mil. ft. Since the resistance varies 
inversely as the cross section, R = 
(10.659/45,710) X 5,280 = 1.2313 ohms 
per mile. For seven strand add 2 per 
cent to compensate for the effect of 
stranding for an equivalent solid con- 
ductor. Thus 1.02 1.2313 = 1.2559 
ohms per mile. 

Since this is not a standard size con- 
ductor, these values will not be found 
in any of the resistance and reactance 
tables. 

Raleigh, N. C. F. C. DEWEESE 


The Arithmetic is Not Difficult 


AN ANSWER to this question can be 
readily obtained by well known funda- 
mental calculations. Given any group 
of circular conductors the total area is: 

(d2/4)n 
where d, the diameter of each strand 
in some units, usually in mils. (one- 
thousandth of an inch), and, n is the 
number of strands in the cable. The 
total area will be either in square 
inches or square mils. depending on the 
unit used for expressing d. When the 
total area is obtained, the solid equiva- 
lent conductor may be obtained directly 
from a table or the actual diameter by 
calculation. If we call the total area A 
and the diameter of the equivalent solid 
conductor D, we can write: 
A=7D2/4 or 7d2n/4 

then equaling these two, and, since 7/4 
occurs in each expression we can elimi- 
nate this part from each one and write, 
D2 = d?n for the equivalent areas. 

Taking the example given, a cable 
made up of seven No. 12 wires, we find 
from a wire table that d is 80.81 mils. 
Therefore d? would be 80.81 X 80.81 or 
6530 (known as circular mils.) and the 
total cable area will be 7 X 6530 or 
. 45,710 circular mils. 

This total value indicates a solid 
conductor which lies between No. 4 
(41,740 circular mils.) and No. 3 (52,640 
circular mils.). The actual diameter of 
a conductor having an area of 45,710 
circular mils. can be obtained by taking 


1.58209 milihenries 
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the square root of this value, which is 
213.79 mils. The respective diameters 
of No. 4and No. 3 solid conductors are, 
204.3 mils. and 229.4 mils. In inches the 
diameters of the solid conductors would 
be 0.21379, 0.2043 and 0.2294. This il- 
lustrates the advantage of using the 
mil, unit and avoiding thereby the deci- 
mal details. 

C. O. von DANNENBERG 
Brook.yn, N. Y. 


Answer No. 153 


Will This Shut 
the Boiler Down? 


Answers to T. R. E.’s question pub- 
lished on p. 96 of the February issue 
are conflicting, but the concensus of 
opinion.is that it is not likely to shut 
the boiler down immediately but leaves 
a condition that favors corrosion and 
trouble in the end. T.R.E. has cross- 
drum boilers baffled for three passes. 
Equipment recently. installed makes it 
impossible to reach the lower three 
rows of the first pass, and, the upper 
three rows in the second pass, with a 
steam lance as was formerly done. He 
wanted to know what effect might be 
experienced from leaving ash and soot 
collect undisturbed on these tubes. — 


It Cuts the Draft and Causes Corrosion 


Ir tubes are not blown regularly, 
sections where the tubes are rolled into 
the drums or tube sheet will gradually 
collect fly ash and soot. The corners 
where the gases are slowed down or 
sections not in the line of high gas 
velocity will fill first and plug up. I 


have seen tube passages almost filled 


up because of laxness in blowing tubes. 

This causes a loss of overfire draft 
and inability to carry loads and to burn 
fuel efficiently. In one instance with 
the damper wide open the overfire draft 
was 0.35 in! and in about 3 wk. it 
dropped to 0.175 in. because of accum- 
ulation in the different passes. The 
boiler had to be shut down because it 
could not carry the load. 

Another thing that cannot be over- 
looked is that where these accumula- 
tions are and moisture is present, pit- 
ting and corroding of the tube ends 
and tube sheet begins and many times 
is the cause of tube and plate failures. 
Maywood, IIl. Grorce W. REDMAN 


It Cuts Down Efficiency and Capacity 


PropasLy T. R. E. will find that the 
soot and ashes in the second pass of 
his boiler will not cause serious trouble 
although it will lower the efficiency of 
the boiler. However, if the boiler set- 
ting is low he will have trouble with 
slag in the first pass especially when 
the boiler is operated at 200 per cent 
rating. It will very likely be necessary 
to shut down the boiler about once a 
week to clean out the slag from be- 
tween the tubes. 

Some trouble may be avoided by 
keeping the over-fire draft as low as 
possible so that the fly ash is not car- 
ried into the tubes. The air for com- 


bustion can be supplied by increasing 
the pressure in the wind box under the 
fire. 

Leaving soot and ashes accumulate 
while the boiler is in operation will 
only lower the output and efficiency of 
the boiler. If the accumulation is left 
on while the boiler is out of service it 
will become moist and cause corrosion 
on the outside of the tubes. 

Lombard, Il. Harotp D. Brown 


Feels It's a Reqrettable Incident 


Sooner or later, the boiler will have 
to be shut down, especially, if the high 
volatile fuel is used as indicated. The 
reason for this is that the soot from the 
volatile constituent settles on the three 
lower rows of. tubes. If the boiler is 
always overloaded, as I gather, the 
spaces between adjoining tubes will be 
filled rapidly and a cake like mass will 
impede the passage of the gases re- 
sulting from combustion. Result: gas 
pockets which have no place in an eco- 
nomical operation of any boiler. 

There would be no danger of a tube 
collapse, but in no time it shall be dif- 
ficult to maintain the steam pressure 
needed for the operation of the prime 
movers. Because the soot and ashes 
between the tubes are very good in- 
sulators and before heat is imparted to 
the rest of the boiler, the cake like mass 
must be kept in a glowing condition. 

It is certainly a regrettable incident 


to install equipment which hinders the 


boiler operator from cleaning the tubes 
properly. After all, there is no sense in 
cleaning one passage if the lower rows 
of tubes cannot be kept clean in order 
to obtain an unrestricted passage for 
the product of combustion. 

Glendale, L. I., N. Y. C. Cart EGERTER 


But Soot Blowers Should Fix Things Up 


Ir 1s poustruL whether the boiler 
which T.R.E. is operating will be forced 
to shut down because of soot accumula- 
tions. However, one or more of the 
following conditions may be caused by 
the excess accumulations and the boiler 
will eventually have to be shut down 
for cleaning. It is obvious that the 
time intervals between cleaning will be 
shortened. 

1. The heat: transfer rates through 
the unclean tubes will be cut down. 

2. The remaining portions of the 
tubes will be subjected to more heat 
and will be required to generate more 
steam than formerly. They will there- 
fore be overloaded. 

3. Water circulation through the 
tubes may become erratic. 

' 4. The tubes which are kept soot 
free will have higher heat transfer rates 
with the resulting possibility of greater 
scale deposits on their interior surfaces. 

5. Excess soot on the outside of the 
tubes might set up corrosion when it 
combines with the unconsumed hydro- 
gen and sulfur in the flue gases. 

6. Draft through the boiler may be 
cut down. As a result the forced draft 
fan may -be overloaded. 

7. Flue gas temperature may be 
higher. 
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8. The efficiency of the boiler as a 
whole will be cut down. 

The only solution seems to be in the 
installation of one of the patented soot 
blowers on the market. 

Bronx, N. Y.C.,N.Y. Tyrer G. Hicks 


A Dynamic Remedy—Use Strictly 
According to Doctor's Orders 

LETTING soot and ash accumulate on 
the tubes will run the fuel bill up, de- 
crease the boiler output, and cut the 
draft down, but will not immediately 
hurt the tubes. Soot and ashes on tubes 
will act as an insulator against heat; 
will also help to close in on the draft 
space between tubes, forming increased 
resistance against air and gas flow. 

If there is no possible way of clean- 
ing those tubes then; open the damper 
wide; put a little gasoline (or any kind 
of explosive) in a pint or half pint bot- 
tle, well stopped; wrap it in plenty of 
paper; throw it in the boiler through 
the fire door; and, close the door 
quickly. This will make the boiler back 
fire and blow the soot and ashes 
through the stack. BE SURE THE 
DAMPER IS OPEN before doing this 
and also experiment a bit on a small 
scale according to the size of the boiler. 
New Orleans, La. Geo. DeIcHMAN 


Use Instruments to Check the Effect 


T.R.E. does not state whether the 
baffles are horizontal or vertical, but 
from the description given it may be 
inferred that they are vertical. I do 
not think that he will have any dif- 
ficulty in operating this boiler for sev- 
eral months at a stretch without blow- 
ing the tubes. It may be possible to do 
it for a whole year, but it is pretty 
certain it can be done for 3 mo. If the 
baffles are horizontal, 1 mo. may be the 
longest period before the boiler has to 
be taken down. 

These statements may be questioned 
by many engineers because in the or- 
thodox way the tubes of a boiler are 
supposed to be blown three times per 
day. But I know what I am talking 
about because I have let a boiler go 
without blowing the soot for a whole 
month with negligible rise in the flue 
gas temperature and draft loss. On that 
basis the boiler could have gone several 
months before the gas temperature rise 
or draft loss would be appreciable. 

T.R.E. need not fear any serious 
consequences provided he is on the 
alert to watch for any changes in the 
flue gas temperature and draft loss. My 
advice is that boiler be equipped with 
a draft gage and flue gas thermometer. 
These should be watched daily. So long 
as the draft loss does not increase be- 
yond the draft needed, the capacity of 
the boiler will not be lessened. The 
flue gas temperature will tell him when 
it will pay to take the boiler down for 
cleaning. For each 25 deg. rise in tem- 
perature, the fuel loss is 1 per cent. 
Joliet, Ill. N. T. Per 


Finally a Pessimist But He 
Speaks from Experience 


THene Is little doubt that T. R. E. is 
in for trouble because I had a similar 
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experience 24 yr. ago when my partner 
and I were placed in charge of the 
plant where we are now working. The 
plant consists of two 150-hp. boilers. 
Former engineering practice had not 


- included cleaning the soot off the tubes. 


These boilers have 96 tubes, 344 in. by 
16 ft. each, eight of which are generat- 
ing tubes and the remainder circulating 
tubes. The build-up of the fire box 
contains a shell just under the front 
and rear tube headers. On the rear 
shell soot had accumulated until it com- 
pletely. covered the rear portion of the 
generating tubes and had partly cov- 
ered the first row of circulating tubes. 

Our first job was to clean the boiler 
thoroughly on the fire side and as thor- 
ougly as time would permit on the 
water side. Twenty-four hours after 
firing up No. 2 boiler one of the 
generating tubes failed. Examination 
showed that the failure was due to the 
etching action of carbonic acid formed 
by the combination of carbon from the 
soot and water from the atmosphere. 

As the acid was most active when 
the boiler was shut down we were able 
to tell, by counting the etched rings, 
just how long it had been since the 
tubes were cleaned—4 yr. In fact we 
learned that the generating tubes on 
that boiler had been replaced about 
4 yr. previously and several times in 
the last 10 yr. Further examination 
showed all generating tubes in both 
boilers to be in about the same condi- 
tion which meant the replacement of 
16 tubes. 

We have increased the operating 
time of the boilers from 10% hr. per 
day, prior to our taking over, to the 
present 12 hr. per day. Our load has 
been increased about 5 per cent in addi- 
tion to that, but, our fuel bill runs from 
15 per cent to 20 per cent less than it 
formerly was. That soot must be re- 
moved. 

Venice High School 
Venice, Calif. 


Joun.W. Eaxker 
Engineer 


Answer No. 173 
His Compressor Pumps 


Oil and Frosts Badly 


TROUBLE with excessive frosting and 
oil pumping with a recently over- 
hauled ammonia compressor was re- 
ported by H. B. N. on p. 122 of the 
May issue. This was answered in the 
same issue by D. F. Hill. He outlined 
the possible reasons behind the trouble 
and said changes would have to be 
made to insure only dry gas reaching 
the compressor. 


Carl Thinks the Water or Evaporator May 
Play a Part 


THIs question was ably answered by 
Mr. Hill but it seems that there are 
three more possibilities for the com- 
pressor to pump oil and frost exces- 
sively, namely: scored cylinder walls; 
a scaly water jacket; and badly 
frosted evaporator coils. 

In a scored cylinder wall the small 
scratches will force the lubricating oil 
past the valves and as a consequence 


it will mingle with the vapor. A re- 
boring job would be necessary to do 
away with it. 

If the water jacket is rusty and 
muddy the pre-cooling process of the 
vapors is diminished. Flushing of the 
water jacket is advisable, and, water 
softener, a necessity. 

In the case of badly frosted evap- 
orator the heat transfer is low and the 
suction side of the compressor is more 
likely to get wet vapor. To eliminate 
the frost or ice I would keep the air 
in the storage room as dry as possible, 
or, attach a line to the high pressure 
side of compressor, connect it to the 
evaporator coils and defrost them at 
regular intervals. 
Glendale, L. I., N. Y. 


Answer No. 175 


Ed's Engine Works Down 
But Not Up 


ALTHOUGH I’ve never seen a vertical 
Fitchburg engine, I have inspected 
plenty of other types of the same make 
so will enter my ideas anent E.S.P.’s in- 
dicator card appearing in the June issue, 
p. 78. 


Cari EGERTER. 





— 





See A, 

Indicator Card referred to reduced to half 

size. It was reproduced full size on p. 78 of 
the June issue 


Having a very suspicious nature, I 
don’t think that Ed submitted that card 
for comments with an intent that was 
entirely pure. It may be that there is 
some dis-arrangement of the crank and 
steam valve, but what I think is more 
likely is that the head end card was 
taken while the engine was carrying load 
and that between cut-off on the head end 
and admission on the crank-end that the 
load was dumped, with the result that 
the crank-end got no steam. 

If I’m wrong I apologize, if I am 
right Ed deserves a medal and com- 
mendation for his perseverance as it 
takes a lot of persistence and forebear- 
ance to get a card like that. Maybe the 
card actually obtained wasn’t as clear cut 
as the one illustrated as you mention 
that the one received had been traced 
over. Such skulduddery! 

Incidentally the head end looks as 
though the valves had been set for con- 
densing operation with that much com- 
pression and no load. 

Melrose, Mass. E. MacDermop 


Eprtror’s Note: While Mac’s sus- 
picions may on the surface seem justified, 
we assure you that Ed was sincere and 
the card was not a fake. The trouble 
has been corrected—how will be told 
en month in Ed’s reply to the above 

tter. 
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Answer No. 176 


Gage Calibration 


J.K.R. may find the suggestion, listed 
below, helpful to his problem as stated 
on p. 78 of the June issue. 

Gages that are calibrated correctly 
need show no change in readings after 
a 6 mo. period. Ammonia gages have 
tubes and connections made of steel in- 
stead of brass, and this construction is 
upheld by gage makers. On account of 
the possibility of ammonia leaking from 
the gage tube, it is often considered ad- 
visable to fill the gage pipe with oil. 
This oil is usually the type used for 
lubricating the compressor. 

The oil should be filled in for a 
short distance above the gages, upon 
which the pressure of the gas will act, 
causing a gage to move properly but 
without allowing the ammonia gas to 
enter the gage. Standard practice called 
for by engineers is a frequent check up 
of gages, instead of the once a year 
policy to insure accurate gages, as seri- 
ous damage may result in wrong indi- 
cations of pressure. 

Martin N. GozDENovICcH 
Fairview, N. J. 


Calibration Usually Changes 
Only in Operation 

ON GAGE calibration, I would like to 
say that, from my experience, I have 
found that a gage loses its accuracy 
only during operation, and then usually 
only when abused. Excessive heat, ex- 
cessive pressure, pulsation of the fluid, 
vibration of nearby piping, hand working 
loose, etc., are the more common causes 
of gage inaccuracies. 

Grorce HotMAN 


Answer No. 178 


If the Brine Pump Stops? 


“WHAT WILL happen and why, if an 
ice machine is in operation and the brine 
pump stops and is not started again” 
(Question No. 178 asked by J.K. on p. 
78 of the June issue) depends upon the 
method of feeding the liquid refrigerant 
to the brine cooler or tank coils. 


If the liquid is admitted to the cooler 
or coils by means of a properly installed 
and properly operating float regulator, 
the liquid on stoppage of the pump or 
agitator, will rise till the float stops ad- 
mission by closing the port. The needle 
will not seat tightly, or for long, how- 
ever, for evaporation will not cease en- 
tirely because the liquid refrigerant will 
continue to draw heat from the stagnant 
brine, and from itself. 

As the compressor continues to oper- 
ate, the pressure of its own vapor upon 
the liquid falls. By evaporation the 
liquid becomes colder. As the tem- 
perature difference between the liquid 
refrigerant and surrounding brine be- 
comes greater heat flows more readily 
from the brine to the liquid until the 
congealing temperature of the brine is 
reached, and it begins to sludge up on 
the brine side of the pipes or tubes. 
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Neither salt brine nor calcium chlo- 
ride brine will ordinarily form a com- 
pact crystalline mass as does water, so 
there is little danger of bursting a pipe 
or vessel by freezing of the brine. But 
as the compressor continues to operate, 
the sludge line will extend farther out 
from the coils in a brine tank, and far- 
ther along the pipes leading to and from 
a shell type cooler. 

How cold the liquid refrigerant will 
get depends upon the height of vacuum 
the compressor can pump. If a compres- 
sor can pump down to 20 in., the tem- 
perature of the liquid refrigerant (if 
ammonia) will be reduced to minus 64 
deg. F. Even at this temperature, the 
liquid will lie at its normal level in the 
cooler or coils. 

In a system fed by a float regulator 
in proper order, and with no bypass 
expansion valve in use or leaking, the 
compressor is in no danger provided the 
pump or agitator is not started. In case 
the pump has been stopped more than a 
minute or two, the suction valve of the 
compressor must be closed before the 
brine is set in circulation again, for if 
solidification of the brine has proceeded 
far enough in a shell type brine cooler, 
starting a brine pump of the reciprocat- 
ing type may burst a pipe or tube. 

If the brine can be circulated, start- 
ing any kind of pump or agitator will 
endanger a compressor having its suc- 
tion valve open more than a quarter 
turn. Comparatively warm brine thrown 
against heat transfer surface with ex- 
tremely cold liquid refrigerant on the 
opposite side will set the liquid to boiling 
violently, with resulting carryover of 
liquid to lift the safety heads of the 
compressor. 

In contrast to a system fed by a float 
regulator, stoppage of the pump on a 
system fed by an expansion valve im- 
mediately endangers the compressor. The 
time required for flooding to commence 
depends upon the original height of the 
liquid in the coils or cooler, how widely 
the expansion valve has been open, suc- 
tion and discharge pressures, etc. 


If the liquid level is kept so high 
that the heat transfer surface is working 
at capacity, flooding may start within a 
minute or two if the compressor and 
expansion valve were also operating at 
capacity. At low liquid level and an 
almost closed expansion valve, coupled 
with a large coil capacity, flooding might 
not start within an hour. 

But flooding is certain to come. It 
becomes noticeable by the frosting back 
of the suction line, the compressor suc- 
tion manifold, sometimes around the cyl- 
inders, and by cooling of the compressed 
gas discharged from the machine. In 
high-speed compressors with poppet type 
valves there is usually a warning click 
or two, then a violent and rapid rat-a-tat- 
tat, followed immediately by the heavy 
pound of safety heads lifting. In ex- 
treme cases a head is knocked off, a pis- 
ton or piston rod broken, or some other 
damage. In case a safety head lifts, it 
should be reground to prevent leakage 
past its seat. 

Should the operator of a refrigera- 
tion system discover that the pump or 
agitator has stopped, his first act should 
be to close the expansion valve, or other- 
wise shut off the flow of liquid to the 
cooler or coils. Then the suction valve 
on the compressor manifold should be 
closed, or nearly so, until investigation 
shows whether or not the brine has 
sludged up. If a cooler has filled with 
sludgy brine, the compressor must be 
shut down until the sludge can be 
thawed, and the pump started. Further 
procedure is the same as for usual start- 
ing up of machines. 

GrorceE HotMAN 


Answer No. 178 


George Suggests a Little Experiment 

To pRAW an analogy one might liken 
the brine pump in the refrigerating sys- 
tem to the fuel pump in a steam system. 
Stop the fuel pump, the steam immedi- 
ately drops and will continue to do so 
until atmospheric pressure has been 
reached assuming the stop valve remains 
open. 


Temperature and pressure relation of saturated ammonia at low pressures. Pressures are in 
pounds per square inch and inches of mercury absolute; vacuums are in inches of mercury 
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OF MICRO MEASUREMENT 


HE surface tension of a fluid is a tiny force to meas- 

ure, but, as illustrated, this delicate measurement is 
a common procedure to Nalco research men. They can 
determine even the infinitely small difference between the 
surface tension of distilled water and that of water con- 
taining only 100 grains of solids per gallon! 

This is typical of the mastery of physical and chemical 
investigation by highly trained, experienced men that makes 
Nalco Water Treatment the finest available answer to 
the scale and corrosion problems of industrial water users 
everywhere. 

There are no cut and dried methods of water treatment 
that will best meet all requirements. To secure the maxi- 
mum operating efficiency of your plant, you need the 
exhaustive analysis of your individual situation that Nalco 
research men can give you. It costs you nothing to have a 
Nalco Survey made of your plant — it may pay you rich 
dividends. Write to Nalco today. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place a Chicago, Illinois 


Canadian inquiries should be addressed to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


The Complete Water Treating Service 
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However, in the refrigerating system 
we have a prime mover still in operation 
in the form of the compressor. This 
unit will continue to pump or draw: the 
vapor, containing heat, from the evapo- 
rator and will compress this vapor to 
compression heat. 

By reason of the heat still being given 
up to the condensing water, the liquid 
will again be returned to the evaporator 
at approximately the same temperature 
as before. : 

Now, as heat is no longer being con- 
veyed to the evaporator by the brine 
then the only source of heat for evapor- 
ation must come from the brine confined 
in the evaporator and from the total 
heat of the ammonia, 

As the compressor continues to re- 
move the vapor containing the heat 
which is transferred to the circulating 
water, the pressure in the evaporator 
will continue to drop with a correspond- 
ing drop in temperature. This tempera- 
ture will drop until at a vacuum of be- 
tween 14 and 15 in. we get a tempera- 
ture of about minus 50 deg. F. with am- 
monia. 

The brine in the evaporator by this 
time will be frozen solid unless of an 
unusual density. If the compressor is 
allowed to continue in operation the 
evaporator may be pumped down to a 
vacuum of somewhat below 20 in. or 
lower at which point the temperature 
will have reached minus 65 deg. F., the 
result of which can be imagined. 

As a simple demonstration in heat 
transfer in relation to boiling points at 
different pressures I suggest that J. K. 
take a clear glass bottle and half fill it 
with hot water as near boiling as pos- 
sible. Place the stopper or cork tightly 
in the bottle and allow cold water to run 
over it for a few seconds, observe the 
water immediately begin to boil. 

Shut off the cold water for a minute 
or so then again apply for a few seconds 
and note the boiling again. This can be 
repeated until the water in the bottle 
is colder than the hand and yet will 
continue to boil. The boiling, of course, 
is due to the reduction of pressure on 
the surface. 

For this reason ammonia (NHg) at 
atmospheric pressure can’t be retained as 
a liquid but evaporates into a gas at 
minus 28 deg. F. Corresponding boil- 
ing points at various pressures can be 
obtained from the ammonia tables, which 
every engineer should have on hand. 
Kearney, N. J. GrorceE McNALLy 


Charley Says Stop the Compressor 
and Use Hot Water Gingerly 


TuIs 1s what is sure to happen, and 
has happened time and again, if the 
brine pump stops and ice machine keeps 
running. You may regulate the suction 
pressure (back pressure) by hand or by 
a regulator, but the same thing will 
happen. 

Brine passes from the pump through 
a cooler, usually consisting of a round 
shell, with perhaps 20 or more tubes in 
it. The heads of the shell are usually 
cast with deflectors or baffles so that the 
brine will pass any number of times back 
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and forth. The shell outside of tubes 
contains liquid ammonia half way up, or 
perhaps a little more. The brine after 
passing through the cooler goes into the 
cooling coils and back to brine tank. 

Suppose the pump stops, whatever 
brine is in the cooler will stop there. 
The ice machine is still running, so the 
brine temperature in the cooler will go 
down to perhaps zero temperature or to 
the freezing point which depends on the 
density of the brine. Inasmuch as J. K. 
did not state the density or temperature 
of the brine nor the suction pressure, 
exact figures cannot be given. 

Now if the brine pump is started 
look at the pressure gage on pump and 
it will be found that the pressure is 
higher than under ordinary conditions. 
Also look at the brine return pipe in 
the brine tank and it will be found that 
no brine is returning (providing the 
brine in the cooling coils has had time 
to drain off). You can never pump 
brine through ice. 

The first thing to do when you dis- 
cover that the pump is down is to shut 
down the ice machine, even before you 
make an attempt to start the pump. Start 
the pump and if no brine goes through 
the system, take the insulation or cover- 
ing off the cooler, play hot water, say 
120-140 deg., on the shell, once in a while 
try the pump and see if brine comes 
back to brine tank, the gage will also 
tell. 


It is really a simple matter to prevent 
this from happening. You may put in an 
electric device which will shut down the 
ice machine if pressure gets below a cer- 
tain point, or put in a device connected 
to a bell transformer or batteries which 
will ring a bell in some place where 
someone will hear it any time. 
Ogunquit, Me. CHARLES MacGNus 


Advises Using an Automatic Alarm 


IF THE brine pump stops and the ice 
machine keeps runing, the brine cooler 
will freezeup quickly if you have a very 


weak solution of calcium chloride. If | 


you have a strong or rich solution the 
cooler will still freezeup, but not as 
quickly. 

If you are having trouble with the 
pump kicking out, probably the pump is 
not large enough for the work or there 
is a loose wire or a faulty unit in the 
control box. 


I would advise putting in a tempera- 
ture control solenoid coil, hooked up 
with a bell signal, but not on the same 
power line going to the motor pump. 
Then if a fuse is blown on the brine 
pump it will not interfere with the 
signal. 

The control will work as follows: 
When the brine pump stops the brine 
temperature will start dropping. When 
it gets down to the set temperature it 
will automatically kick on the solenoid 
coil and ring the bell near you, warning 
you that the brine pump is off. It can 
also arranged to stop the compressor 
at the same time. 

New Orleans, La. Grorce DeEICKMANN 


Answer.No. 179 


Steam Valves for 
Ammonia? 


J.K.R. needs some ammonia pipe 
and fittings, but is having trouble buy- 
ing anything. He has, however, some 
small extra heavy. steam pipe and fittings 
on hand. On p. 78 of the June issue 
he asked whether he would be safe in 
using these for ammonia. 


Martin Says Go Ahead and Use It 

THIS question fails to show any defi- 
nite size of pipe, however, extra strong, 
or extra heavy pipe is the generally ac- 
cepted pipe for connecting the various 
parts of the refrigerating system. 
Wrought-iron pipe, as a rule, is gener- 
ally preferred to steel. Frequently a 
special weight or grade of pipe is used, 
for the evaporating or low-pressure side 
of the system. Standard and common 
pipe is sometimes employed for this. 

When in doubt, under a particular 
set of conditions, and where the relative 
value of the material or manner in which 
the pipe is made, it is always better to 
use the standard extra strong grade. 

Brass. pipe should not be used, nor 
fittings of brass and copper content ap- 
plied in ammonia practice, due to the 
corrosive action of ammonia on brass. 

Threads for ammonia piping should 
be carefully cut with a good sharp die, 
making sure that the top and bottom of 
the threads are sharp and true. With a 
good thread in the fitting, it is not diffi- 
cult in forming a good tight joint. Lith- 
arge or any suitable compound cement 
for ammonia joints may be used to in- 
sure no leakage in making up lengths. 

When making up a pipe joint, make 
sure the pipe screws into the fitting the 
proper distance to form a contact the 
entire length, rather than to screw up 
against a shoulder without a perfect fit 
in the thread. This latter operation will 
show leaky joints sometime after the 
plant is in operation. The explanation 
to this is that the temporary joint formed 
either by screwing the pipe too deep 
against the shoulder, or by bad fitting 
threads, very often pass the preliminary 
test and will hold up for a time, until 
the alternate effects of heat and cold, and 
the chemical action of the ammonia 
cause it to break out and leak. 

No amount of solder or doctoring 
that is not backed up by a good fitting 
thread to support it can make a good 
ammonia joint. This is particularly not- 
able in the discharge or compression side. 

I would suggest that J.K.R. get some 
regular ammonia valves, because they 
are of special make and construction, 
being steel or semi-steel, with a soft 
metal seat which may be renewed when 
worn and metal gaskets between the bon- 
net and flanges. If steam valves are 
used, the same trouble will be expe- 
rienced as in the case of brass or copper 
pipe, by the action of the ammonia on 
the brass alloy valves, which soon will 
call for a shut down of the plant. 

Martin N. GozpENovicH 
Fairview, N. J. 
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And they’re proving it in countless 


plants in all industries. The extra 


strength built into these tough bronze 
valves comes in good stead in meet- 
ing the severe demands of continu- 
ous operation. Now more than ever 
they are proving to their users that it 


pays in the end to buy good valves first. 


Figs. 2125 and 2129 are outstanding 
examples of the ruggedness and de- 
pendability that are inherent qualities 
in all Lunkenheimer products. 


ESTABLISHED 1862 
THE LUNKENHEIMER &o: 


—wQUALITY’=— 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT, 318-322 HUDSON ST., NEW YORK 


Since virtually all materials used in the man- 
ufacture of valves are on the list of critical 
materials, valve users are urged to furnish the 
highest possible preference ratings and proper 
“end use” Allocation Classification Symbols on 
their orders. This will be of mutual helpfulness. 


LUNKENHEIMER VALVES 
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Watch the Valves More Carefully 

Yes, you can use extra heavy black 
iron pipe for ammonia, but fittings 
should preferably be of malleable iron. 
1 built a system (or rather a part of a 
system) over 20 yr. ago. I ran it for 
6 yr. and as far as I know it is still 
running. This place was 100 mi. from 
the nearest supply house. I put in all 
malleable fittings that I could get hold 
of, but I also used some cast iron fittings. 
Of course in using cast iron you have 
to be careful not to set up too hard or 
they are liable to crack. I would not use 
galvanized or brass fittings and I would 
use as small an iron valve as possible, 


Letters 


A Missourian Returns— 


Temporarily 


J. C. De Fos, frequent contributor 
to the P. E. & E. and a native Missou- 
rian who for the past few years has 
been exiled in the wilds of Kansas, 
with the oil wells and Indians, re- 
cently returned to his native state. For 
the duration he will be employed by 
Uncle Sam. He is now First Lieuten- 
ant, Co. D, 3lst ET., temporarily sta- 
tioned at Fort Leonard Wood, Mo. 


The First Was Serious; the 
Captain Most Discreet 


On PacE 85 in the March issue there 
appears an article on Bagging a Sub the 
Modern Way. A discussion arose. within 
our department as to whether this article 
was intended to be humorous or serious. 
We would appreciate your advising us 
if the Army Captain was indiscreet or 
facetious and if the description of the 
rising of the sub is inaccurate, purposely 
or otherwise. ELF, 


Quick Starting Turbines 


REFERRING to the article on quick 
starting steam turbines, in the June 
issue p. 53, readers may be interested to 
know that about the year 1928, when the 
writer was associated with the firm of 
Stone & Webster, that two quick starting 
machines were installed in the Long 
Beach plant of the Southern California 
Edison Co. 

These turbines would come up to 
speed (1500 r.p.m.) from a stand still and 
carry their full load of 2500 kw. in not 
to exceed 11 sec. which was considered 
rather fast at that time. 

They could be started manually by 
remote control from the switchboard 
and they would start automatically upon 
loss of station auxiliary power and as 
there were no preliminaries they were 


100 








bearing in mind that expansion valves 
have but a very small opening. 
Ogunquit, Maine CHarLes Macnus 


More on Use of Valves 

On sTEAM valves for ammonia? I 
want to say that this is out of the ques- 
tion. It takes a lead seat to hold am- 
monia, and besides this caustic refriger- 
ant will attack the common types of low- 
pressure brass or bronze valve trim. The 
heavy duty pipe is quite acceptable for 
use in refrigerating systems. But other 
fittings, tees, ells, etc., are acceptable only 
if they are of steel or malleable iron. 
Cast iron fittings are unacceptable for 
use in refrigeration systems. 
Menard, IIl. Grorce HotMAN 


And 


Comments 


always ready to start at a moments 
notice. 

Jefferson City, Tenn. E. Woopsury 
Eprtor’s Note: A 4000-kw. turbine in- 
stalled later in this same station ts shown 
and discussed in an article Quick Start- 
ing Turbines by J. T. Moffett of the 
General Electric Co. on page 93 of the 
May, 1940 issue. From a cold start these 
turbines will attain full speed and full 
voltage ready for load in 15 sec. Govern- 
ing and control for both quick start or 
spinning operation is discussed in the 
article. 

Steam plants operating in parallel 
with, and acting as standby to hydro 
plants with long transmission lines, as in 
California, are now commonly designed 
to pick up load quickly. The Burbank 
and Glendale municipal plants (see Cali- 
fornia Goes Modern, p. 52, September, 
1940) are examples of this. 

The Glendale plant, for instance, is 
designed to increase from 5 per cent to 
full load in 30 sec. During light loads 
the boilers operate at 725 Ib. instead of 
the normal 600 Ib. so that the accumu- 
lator effect will carry the load until the 
fans and burners get into operation. The 
new Los Angeles municipal plant now 
under construction is understood to be 
designed with the same .end in view. 


The Stooge Still Gripes— 
But What Happened to 
Pete? 


Dearest Eppy :— 

Seeing as how it’s been an awful 
long time since I heckled you, on ac- 
count of because I’m busy winning the 
war, I thought maybe you'd like to 
hear about what I’ve been having hap- 
pen to me. I got a promotion at the 
power plant. I am now third assistant 
to the Sweeper-Upper-in-Chief. I got 
the job on account of the U. S. Col- 
lection Service drafted the 3rd, 4th, 





5th, and 6th assistants and they moved 
me up. Only they ain’t hired a new 
4th assistant for me to be over yet. 

I got a uniform and a button with 
my pitcher on it what looks just like 
me only funnier. You have to wear 
your pitcher button so you can get 
past the she-cop what guards the plant. 
Honest, I ain’t fooling. We got she- 
cops all over the place. Not only have 
we got she-cops, but she-timekeepers 
and she-button-pushers on the operat- 
ing floor. 

They is hiring a lot of she-help 
these days. Once I saw a pitcher in 
a power magazine what showed a swell 
looking dame in one of them movie 
dresses walking through the ash cellar 
of a powerhouse. It was supposed to 
advertise how clean the place was so 
that classy looking dames wouldn’t be 
afraid to walk around in them long 
skirts. I thinks to myself at that time 
that this was maybe laying it on pretty 
thick, but now I don’t know. She-help 
all over the place! Nerts. 

Maybe you remember the good old 
days when you could walk down the 
firing aisle and see a whole lot of 
husky bohunks, stripped to the waist 
and shoveling like the dickens. Just 
suppose—well, I was only thinking, 

It’s terrible, Eddy. I would get me 
a job as kernel, or maybe even first 
class private, in the army if they 
didn’t need me so bad to help make 
electricity. You know electricity is 
awful important. Just think what 
would happen if some of those Japan- 
sey bommers came over some night and 
there wasn’t any lights to turn out for 
a blackout. 

Anyhow, I got a brand new second 
hand uniform with four. stars on the 
left shoulder. The -boss says that if 
his wife gives him another bottle of 
brandy come next birthday, I can have 
four for my right shoulder too. Well 
Eddy, I must close now as that she- 
cop is snooping around again and will 
make me get away from the she-time- 
keeper’s typewriter. Hoping the Col- 
lection Service don’t get you, I am 

Your affectionate anti-she-helper. 

Putverizer Pete’s Ex-StTooce 


Anyway He Gets a Clean 
Shirt 

To THE average operating engineer, 
in the smaller power plants, the theory 
and technical. part of engineering as 
applied to his particular plant, is like 
the soam on his beer, of no use and 
to be disposed of with a puff. Yet 
today, more than ever, a practical 
working knowledge, gained by long 
years of experience, can save many a 
dollar, and many headaches on the part 
of the engineer as well as the owner. 

In the large plants, with the latest 
regulating and controlling devices, the 
operating engineer’s mechanical inge- 
nuity for saving in fuel,time,and labor, 
becomes dulled. As a consequence, if 
and when, he has to think up some 
makeshift to get by with, he’s as help- 
less as a whale on the Arizona desert. 
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. Handwheel— malleable iron, 
oversize and knobbed for easy 
operation. 

. Yoke bushing—cast bronze, re- 
placeable. Extra length threading 
minimizes wear, prevents galling. 

. Gland—drop forged steel, through 
bolted, accurately guided. 

. Packing—braided asbestos, wire 
inserted jacket with plastic core. 

. Bonnet nuts—easily accessible 
ASA heavy nuts. 

. Bonnet studs—fully threaded, air 
cooled, equal length for evenly- 
stressed tight bonnet joint. 

. Body—forged carbon-molyb- 
denum steel (cast for 2 in. Fig. 
5264). Metal distribution equal- 
ized to make distortion in heating 
and cooling negligible. 

. Stem—heat treated and ground 
EValloy (stainless steel). 


. Bonnet—carbon-molybdenum. 


steel. Deep stuffing box and cool- 
ing chamber prolong packing life. 

. Junk ring—hardened, accurately 
gaged and fitted. 

. Disk nut—finely finished heat 
treated stainless steel. Pressure 
tight joint permits leakproof back- 
seating. 

. Disk—alloy steel with heavy layer 
of — and lap) Stellite on 

contact face. Balanced sym- 
metry and correct clearances pre- 
vent wear in service. 

. Seat—continuous ring of Stellite, 
integral with ly. Perfect align- 
ment with working parts. 


. Ready for hard work. Edward 

Intex globe stop valve Fig. 

64, socket ends, for 1500 

lb, 950 F service. Note sim- 
ple, sturdy construction. 


. No special tools needed for 
disassembly. Screw driver in 
slotted stem square makes it 
easy to assemble or remove 
stem and disk assembly. 


. Wear-resisting Stellite seat is 
part of body in Intex valves. 
This means greater protec- 
tion against corrosion and 
erosion, fewer interruptions, 
less maintenance, longer life. 


Cperiling Julerplions 
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UNIQUE DESIGN FEATURES 


Cat” 


LENGTHEN USEFUL 
VALVE LIFE 


EXTRA PROTECTION against costly operating 
interruptions, easier maintenance, extra life, and 
greater fitness for tough service are built into 
Edward Intex* valves in 13 different ways. 


From the integral Stellite seat, which forever 
eliminates the possibility of leakage between the 
seat and body under high operating tempera- 
tures, to the easy-to-operate handwheel, every one 
of the 13 principal parts of Edward Intex valves 
have been designed for maximum operating effi- 
ciency under severe service conditions. 


Like the integral seat, the contact face of the 
perfectly proportioned disk is generously faced 
with erosion-resisting Stellite. Valve ports are 
designed to give the least possible resistance to 
flow consistent with quick, positive cut-off. 


Maintenance, though seldom necessary, is unus- 
ually simple. No special tools are needed for dis- 
assembly, and working parts are easily accessible. 

Available in socket welding, screwed or flanged 
ends from }/ to 2 in., Intex valves are rated at 
1500 lb sp-at 950 F, but are equally trouble-free 


and economical in intermediate service. 
*Reg. U.S. Patent Olfice. 


Bulletin No. 12-G5 describes in detail the 
advantages of the smaller size Edward 
Intex valves. Full dimensional data, illus- 
trations and material specifications. Write 
for your copy today! 


THE EDWARD VALVE & MFG. CO., INC. 
220 West 144th Street, East Chicago, Ind. 
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It’s in the small isolated plants, 
where forced economy, lack of fore- 
sight, or what have you, on the part 
of engineer or owner, the old time en- 
gineer, who has been thrown on his 
own and had to make use of anything 
handy to keep the wheels turning, 
comes into his own. 

Several weeks ago I dropped into 
a laundry office to get my shirts. As 
soon as I entered the owner dropped 
the phone he was frantically trying to 
get someone on, and rushing over 
greeted me like a long lost brother, 
gasping out that they were in trouble, 
and would I help him out. 

Leading me into the boiler room he 
explained that the only source of boiler 
feed, a small duplex pump, had a 


couple of piston rings broken, and the . 


local shop people could not supply new 
ones for a couple of days, and they had 
no spares. 

Taking the broken rings from the 
engineer, fireman, etc., I asked if he 
had any %-in. square duck packing. 
Dumbly nodding an affirmative, I told 
him to bring it pronto. Chucking my 
coat, I cut two rings of the duck pack- 
ing and forcing them into the piston 
grooves, told them to replace the pis- 
ton, put on the head and let her go. 

Muttering and shaking their heads 
doubtfully they did and the engineer, 
etc., grinning sarcastically, turned on 
the steam watching for something to 
happen. To their surprise the pump 
buckled down and began to do busi- 
ness at the same old stand. 

I dropped in there the other day. 
They have the new rings, hanging on 
a nail. The engineer explained that as 
the pump was doing all right they 
didn’t bother to put the new rings in. 

I contend that any man can do 
good work with good tools and mate- 
rials, but the fellow that shines is the 
one that can take what he has at hand 
and keep the wheels rolling. 
Wilkes-Barre, Pa. THomas M. Street 


Why Not Build Your 
Own Cylinder Truck? 


May I add a note or two to the ar- 
ticle by W. R. Linden in the Hints 
and Kinks section on p. 90 of the April 
issue. The work and experience related 
are my own and I believe the ideas are 
valuable to anyone planning to take 
Mr. Linden’s advice for I have had the 
doubtful pleasure of mule-hauling a 
very similar rig over many weary miles 
of variegated surfaces. 

The one point that can mean the 
difference between “She’s a lifesaver”, 
and “It’s a man-killer”, has been labeled, 
“Optional” on the sketch, and left un- 
mentioned in the text. That point is 
the wheel diameter. Our truck was 
equipped with 10 in. wheels. The size 
pictured is similar, and similar results 
will be experienced. The center of grav- 
ity of the loaded truck is about 20 in. 
above the floor. The point of support 
is the axle, in this case 5 in. above the 
floor. The result is that when the as- 
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sembly is tilted into the moving posi- 
tion, the center of gravity is not over 
the point of support, and part of the 
weight is carried by the operator. This 
alone is tiresome, but when the small 
wheels strike rough going, it becomes 
far worse. 

A larger pair of wheels helps both 
of these difficulties considerably, and 
does not introduce any undesirable fac- 
tors. The pair our truck was rehabili- 
tated with were 26 in. in diam., through 
necessity, not by calculations. We now 
travel over rough ground, soft dirt and 
coal, “with the greatest of ease”. 

The wheels were made by separat- 
ing into its two sections an old fabfi- 
cated steel pulley, originally 26 in. in 
diam., and 3% in. wide. When split 
it made two rather light rims with six 
spokes and a split hub. By welding, 
we added a hub, a band-iron tire, and 
a disc to close the open side of the 
wheels. The construction was not eco- 
nomical, but was our only recourse. 

Another feature is the use of a wing 
nut and screw on the tie chains to hold 
the cylinders tightly. 

We always stowed the hose by coil- 
ing it around the handle, leaving the 
torch attached and lying on the hose. 
One day when pulling the truck back 
from a job, the torch slipped off and 
passed under the wheels, breaking all 
three tubes. So a set of clips or other 
holding device for the torch may also 
be considered a worthwhile feature. 
Devon, Conn. R. L. Wittiams 


More on pH Values 


On pace 84 of the June issue, Sam 
Williams’ letter on pH seems to have 
overlooked the gram molecular weights 
(Mol.) of the hydrogen ion and the 
hydroxyl ion. In his table he shows 
grams per liter which should have been 
mols per liter. As the hydrogen ion 
(H+) shows a weight of 1 gram per 
liter, the hydroxyl ion (OH—) would 
have to show a weight of 17 grams per 
liter because the hydroxyl ion consists 
of one atom of hydrogen, with an 
atomic weight of 1.0078, and an atom 
of oxygen with an atomic weight 
of 16. This totals 17 for the mol weight 
of the hydroxyl ion (OH) as the 
atomic weight of 1 for hydrogen is 
standard. ; 

His table may be corrected by multi- 
plying the right hand column, that is 
the ‘grams OH— per liter’ by 17, or, 
he may leave the figures of the table 
as they are and call them mols instead 
of grams. The acidity of water is due 
to the positive charged hydrogen ions 
and the alkalinity is due to the nega- 
tively charged hydroxyl ions. At a pH 
of 0.0 there is 1 mol of hydrogen ions 
(H+) and 0.000,000,000,000,01 mol of 
hydroxyl ions (OH—) per liter. 

If you wish to express this in grams 
you would have 1.0 grams of hydro- 
gen ions (H+) and 0.000,000,000,000,17 
grams of the hydroxyl ions (OH-—). 
As you progress down the basic scale 
until you have a solution of maximum 
alkalinity you would have 0.000,000,000,- 
000,01 mol of the hydrogen ion (H+) 


and 1 mol of the hydroxyl ion (OH). 


. This, expressed in grams, would be 


0.000,000,000,000,01 grams of hydrogen 
ion (H+) and 17 grams of hydroxyl ion 
(OH—) with a pH of 14. The following 
table is very simple and one doesn’t be- 
come dizzy looking at the decimal points. 





Character pH Concentration Concentration 


° 
Hydrogen lon Hydrogen lon 
H+ OH- 


Mols per Liter Mols per Liter 
1= 100 10-14 
10-13 
10-12 





Neutral 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 





WON AMAWNHHO 





The pH value is equal to the log- 
arithm of the reciprocal of the hydrogen 
ion concentration. Thus pH = logio 
1/CH, where CH is equal to the hydro- 
gen concentration. Thus at the neutral 
point, the concentration is 0.000,000,1, the 
reciprocal of this is 10,000,000 and the 
log is 7. 


Columbus, O. GLENN BrowNING 


Manpower in Modernized 
Plants 


WHEN READING of new plants and 
modernization programs, there are two 
points which are never mentioned but 
which I often wonder about. Both of 
these I believe deserve attention in fu- 
ture articles or as topics for discussion 
in this section. 

Frequently articles on modernization 
projects discuss in considerable detail the 
lessening of manpower of the new over 
the old. What becomes of these men who 
are replaced or let go? It seems to me 
that this is as important an aspect of 
modernization as any other, for it gives 
me a kindlier feeling toward the company 
if I know that they are not let out 
entirely. 

It is possible, of course, that even 
though there is a great saving in labor, 
no men are actually replaced. These new 
plants are usually larger than the old 
ones so that while the labor per unit 
output may be decreased materially, the 
total labor is not reduced and, in fact, 
may be increased. 

Another point never mentioned is the 
co-operation between the operating de- 
partment and the designing engineer of 
the new station and whether or not the 
operating force, or at least the key men 
of the new operating force, are permitted 
to be in and around the plant while it is 
being built. 

It seems important to me that every 
man in a new plant be allowed to watch 
and, if possible, take part in the start, 
construction and initial operation of a 
new power plant. I believe a man is 
better for it and certainly is more valu- 
able to the company if this were done. 
Lansing, Mich. ArtHuR F. CHURCHILL 
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AERATION - 


The great Curtiss Warhawk, 
latest of the P-40 type fight- 
ers swarming in ever increasing 
numbers over the battlefields 
of the world, is a tribute not 
only to the design but to the 
production genius of the 
Curtiss-Wright plants. 

Cochrane has been privileged 
to contribute to this achieve- 
ment by supplying several of 


- the Curtiss-Wright plants 


with Cochrane Metering De- 
aerators of cast iron, caulked 
joint design and construction, 
the deaerating section mounted 
on a metering tank of similar 
design. The V-notch weir meter 
is electrically connected with 
a remotely located Cochrane 
Flow Meter Recorder. 


COCHRANE CORPORATION 
3123 N. 17th St., Philadelphia, Pa. 





How fo Make Your Relief and Safety Valves Last Longer 


INSTRUCTION CHART 
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It should be remembered that a safety or relief valve is 
an automatic operating instrument and its proper oper- 
ation is vital to the safety and welfare of the plant and per- 
sonnel. Treat it as such and give it the best of attention 
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Installation 

Mount the safety, or relief, valves 
as close as possible to the equipment 
they are protecting. Tighten bolts 
evenly in the valve flanges to elimi- 
nate all unnecessary strain in the 
valve body. 

Piping between the vessel and the 
valve inlet tends to starve the valve 
with resultant chattering action. This 
will destroy the valves very quickly. 

Discharge piping should be ar- 
ranged so that no piping strain is 
imposed on the valve. Discharge 
elbows with a loose slip joint are 
usually installed for this purpose on 
steam safety valves while pipe bends 
or close anchoring to the vessel is 
the method most commonly used in 
the case of oil or gas safety and re- 
lief valves. 

If connections are screwed, always 
use a wrench on the valve side of 
the pipe joint. 

Do not swage the discharge piping 
to a smaller size. This practice puts 
back pressure on a valve which is 
not set with any allowance for back 
pressure in the outlet, and, results in 
increasing the wear on the valve seats. 


Testing 

When installing valve, be sure dirt 
and grit have not accumulated in 
valve while waiting on the warehouse 
shelf or construction job. Use clean 
testing medium (clean air, or dry 
steam if possible) so that grease, dirt 
or foreign particles are not blown 
under the seat during the setting or 
testing of the valve. 

Trip the valves with the lifting 
lever and hold it wide open for ap- 
proximately 15 sec, This should be 
done while the boiler pressure is still 
approximately 20 per cent below the 
popping point of the lowest set valve. 
This may save trouble by blowing 
out foreign particles which could 
otherwise be caught between the seat 
and the disc during actual operation 
and thus be the cause of valve leak- 
age 


In using the test gag for hydro- 
static testing of the valves, do not use 
excessive force on the gag. If ordi- 
nary tightening of the gag does not 
make the valve tight, mechanical dif- 


By W. J. H. MILLER, Manager 


Consolidated Safety Valve Div. 
Manning, Maxwell & Moore, Inc. 


ficulty is being encountered and force 
on the gag will damage the valve. 


Setting 

Set the valves to open as far as 
possible above the operating pressure 
of the equipment the valve is protect- 
ing. Be sure that the pressure gage 
with which the valve is set is correct 
(as well as the operating pressure 
gages) since a discrepancy can re- 
duce the differential between the set 
pressure and the operating pressure 
of the equipment with increasing wear 
of valve seats. 

Do not set the valve with too 
little blowdown. We recommend 4 
per cent with an absolute minimum 
of 3 per cent. Less blowdown than 
this will have a tendency to cause 
simmering and lead to increased cor- 
rosion of the valve seats. 


Maintenance 

Let one man handle all mainte- 
nance work on valves. We recom- 
mend that the valve manufacturer’s 
repair procedure be followed closely. 
Ask for repair manuals and get the 
necessary maintenance tools. 

Repair leaky valves at the first 
possible opportunity. Always use the 
lapping tools recommended by the 
valve manufacturer when doing main- 
tenance work. 

These tools have been determined 
to be the best and most economical 
for the repair of a valve and should 
be used, whenever such work is done. 

When repairing valves, lap only 
the amount necessary to secure a 
tight valve. Overlapping wears away 
seat material and does not result in 
any improvement. Machining of 
parts should be unnecessary if valves 
are examined at regular intervals. 

Use the proper seat and feather 
gages during the repair of all valves 
so that the critical dimensions in the 
operating mechanism of the valve’ will 
be maintained accurately. 

Be sure the proper spring is in 
each valve and that in changing the 
original set pressure of a valve, the 
spring range is not exceeded. Always 
consult the manufacturer regarding 
contemplated changes in the set pres- 
sure of a valve. 
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A VITAL SERVICE 


SILENT CHAINS 


MORSE CHAIN 


CHICAGO, AUGUST, 1942 


ROLLER CHAINS 


Regardless of whether it is in your own plant, 
producing war materials, or on the machine 
you are building to turn out war materials, 
slip and waste in the transmission of power 
will cut down production. Morse representa- 
tives offer a vital service in helping you to 
prevent or eliminate these handicaps and 


thus boost production. Thoroughly trained in 


power transmission problems, they are able 


quickly to analyze, plan, or suggest installa- 
tions of new drives or improvement of old 


drives. Let this vital service help you. 


FLEXIBLE COUPLINGS 


S E nosttive DRIVES 


COMPANY PTHACA NY DIVISION BORG-WARNER CORP 
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SHOP TALK 


A department showing by means of photo- 
graphs how engineers in various plants have over- 
come certain obstacles or devised methods to 
facilitate operation. If you have done something 
along similar lines that you are proud of or 


which you feel may be of interest to others, send 
us a picture and a paragraph of explanation. If the 
photograph is good and if the idea is original we 
will present it on this page and pay you for it 


UNIT HEATER. 
A Trane unit heat- 
er in a recent gov- 
ernment plant. 
Note: the supports 
with turnbuckles 
for proper adjust- 
ment; the steam 
line with a_ scale 
pocket and an ex- 
tension to the con- 


FOR 3200 LB. expanding Monel metal tubes in the head 
of a Foster Wheeler heat exchanger at the 2500 Ib. Twin 
Branch Extension. The Monel metal tubes are %-: in. 
O.D., No. 13 B.w.g. Two exchangers of this type are 


trol valve for easy 
manipulation; and 
the scale pocket, 
valve and strainer 


used, both designed for a maximum feedwater pressure 
of 3200 lb. and temperature of 492 deg. F. Tube bundles 
in both are alike, but the high pressure extraction heater 
has a desuperheating section while the cross over heater, 


in the drain line. designed for 700 Ib., 650 deg. Fahrenheit steam, has not. 


AIR COOLED. The introduction of 
air cooled, fireproof transformers with 
Class B insulation, in large sizes, solved 
many installation troubles. No special 
vault is needed because the oil hazard 
is eliminated, weights are low and tem- 
porary hookups easy because no fire- 
proof vaults or catch basins for oil 
are needed. The photograph at the 
right shows a 300 kv-a. Westinghouse 
unit in the Union Potash & Chemical 
Mines near Carlsbad, N. Mex., where 
heavy layers of potash accumulate. As 
the work progresses the transformer is 
hauled to the new location to be set up. 


SMOKE PATTERNS. The problem of introducing air 
into a room, without causing drafts or stratification, is a 
difficult one. These two photographs (left and below) 
taken by Barber-Coleman engineers in developing a dif- 
fuser for airplane cabins, show how the nozzle action of 
the original outlet was changed to a diffused air stream 
with their new special outlet. The difference is apparent. 
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YOU CANT GET A 
NEW BOILER OVERNIGHT 


but you can 


increase the output of your present 


equipment without delay! 


ERHAPS you may need new units 

to enable you to meet your peak 
demand. But it takes time to design, 
secure materials and erect new boilers 
—and time is short. So you are prob- 
ably looking for ways and means 
of getting greater output from your 
present equipment. 
One way of immediately improving 
your boiler operation is to use 
“Carbofrax”—the Carborundum 
Brand Silicon Carbide Super Refrac- 
tory—in the clinker zone of the set- 
ting. Since “Carbofrax” brick do not 
soften at the high temperature en- 
countered, clinkers do not build out on 
their hard dense face. Consequently, 





CARBORUNDUM 


full grate capacity is assured and 
maximum steam production obtained. 
Moreover, eight to ten years of con- 
tinued service is not. unusual for 
“Carbofrax”. And this longer life re- 
duces refractory and labor costs, elimi- 
nates frequent and worrisome shut- 
downs for repairs due to lining 
failures. 

Why not find out how “Carbofrax” 
can increase the efficiency of your 
boiler operation? We will be glad to 
assist you in making the application 
to your furnace. A letter or call to the 
nearest representative will bring a 


. prompt response. A “Carbofrax” set- 


ting is a dependable setting. 





THE CARBORUNDUM COMPANY, PERTH AMBOY, N. J. 


REG. U.S. PAT. OFF, 


Refractory Division 


District aang Branches: Chicago, » Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Distrib 
Ala.; Christy Firebrick Company, St. Louis, Mo.; Harrison & Company, Salt Lake City, 








: McConnell Sales and 


Utah; rene Abrasive Supply Company, Les Angeles, San Francisco, Calif.; Denver Fire Clay Company, El Paso, Texas; 


Smith-Sharpe Comp 





(Carborundum and Carbofrax are registered trade-marks of and indicate fi 





by The Carborundum Company) 
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TEMPERATURE AND HUMIDITY CHAN 


F 


IN DEGREES 


TEMPERATURE 


Power requirements for industrial proc- 
esses requiring a given quantity of ola 
air are materially influenced by temper- 
ature and humidity conditions. Water 
vapor compressed, with a given quantity 
of free air, varies almost directly with 


the relative humidity. In addition to the 
power loss this frequently interferes seri- 
ously with the process work. Thus in a 
blast furnace, water so added, reduces 
furnace capacity by absorbing heat dur- 
ing evaporation, and causes a trouble- 


GE BLOWER POWER 


some lack of uniformity. Frequently 
power savings at the blower (without 
rrolarsio(-talateM lanl 1keNZ-Voml ogelesttMelel-1e-lilela}) 
more than pays for dehumidifying to re- 
duce the moisture to a reasonable figure. 
For blast furnaces this is 1 to 3 gr. 























Power required to compress a constant 
weight of dry air ‘equivalent to 78,600 c.f.m. 
at 41 deg. F. and 14.72 |b. per sq. in. abs. to 20 
Ib. per sq. in. ga.) with various intake temper- 
atures and relative humidities. This is the 
approximate amount required by a blast 


_ furnace requiring a total charge of about 


3000 t. per day ‘50 per cent ore, 28 per cent 
coke and 13 per cent limestone). If the air is 
not dehumidified from 3000 to 7500 t. of 
water, which causes heat loss and erratic 


operation, is introduced in the tuyeres dur- | 


ing a year’s operation. Data by R. V. D. | 
Dunne, Carrier Corp., before the A.S.R.E. | 


[ | 
| | 
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POWER FOR BLOWER IN HORSEPOWER 
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«+ OREAT TO FISH IN 
hut UNFIT for Industrial Use 


Surface waters cascading Over rocks and lying 
quiescent in shaded pools offer an impelling lure 

Even though crystal-clear; however, 
such water is practically never suitable in its 
natural state for steam generation, processing or 
other industrial needs. 


Any water from river, deep well or other natural 
source requires study and treatment before use, tO 
safeguard and prolong the life of poilers and other 
plant equipment operating under today’s heavy 
demands. The Betz organization of engineers and 
chemists is trainedand skilledinthe conditioning of 
any water for any industrial use. For any plant, how- 
ever large OF small, Betz stands 

complete water service—of consultation, 

design and supervision. 


Write for complete information, giving 
details of your particular problems: : 
If you are interested in steam purity and its safeguarding 
j ite for booklet 


conductivity instruments, write f describing 
the accurate, rugged low cost Betz Conducto-Bridge. 
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A.|.E.E. Summer Convention 


Well Attended 


HE SUMMER CONVENTION 

of the American Institute of Elec- 
trical Engineers held at the Drake 
Hotel in Chicago, June 22 to 26 was 
exceptionally well attended, the total 
registration being over 1100. Consid- 
ering the pressure of the war effort on 
tiany of the members, together with 
the difficulty of travel these days, this 
attendance was ample justification for 
the decision on the part of the Insti- 
tute to hold the convention. Some 
months ago there had been some 
thought of discontinuing some of the 
engineering conventions. The success 
of the recent Chicago meeting, how- 
ever, seemed to prove that these meet- 
ings have a definite value in bringing 
together engineers from all parts of 
the country and bringing about an 
interchange of ideas that could not be 
achieved in any other way. 

This was essentially an engineering 
meeting. There were practically five 
days of solid technical sessions. Social 
events were limited to a few evening 
events and inspection visits were con- 
fined to places which had little or no 
strategic war! importance. 

Few, except those of us who are 
more or less directly concerned with 
the generation and_ distribution of 
power, realize how important power is 
in carrying on the war effort or how 
well the power companies and the 
manufacturers of power equipment are 
doing their work in keeping an ade- 
quate supply of power flowing. Ex- 
cept for a few temporary shortages 
last year as a consequence of low 
water in certain areas, there has been 
no lack of power anywhere and no 
slowing up of the war effort due to 
lack of power. While the reserve 
generating capacity is not as great in 
some localities as might be desired, 
every effort is being made to guar- 
antee an adequate power supply for 
all war industries no matter how rapid 
the growth in load. 

This question was discussed at the 
meeting by two government spokes- 
men, J. E. Moore and E. Falck, both 
of the War Production Board. It was 
gratifying to know from the remarks 
of both of these men that the attitude 
of the W.P.B. is decidedly cooper- 
ative and that every effort is being 
made to let the power companies solve 
their own problems in their own way. 
The power problem they pointed out 
must be met on a regional basis. There 
is no country-wide power problem but 
the question of power demands study 
in all regions so that if power short- 
ages tend to develop, proper steps can 
be taken to meet them before they 
materialize. This, naturally, requires 
the close cooperation of everybody 
involved—the government, the power 
companies and the manufacturers of 
equipment. It will be profitable for 
the men responsible for power plants 
to study closely the operating condi- 
tions that are likely to be imposed. 
Maintenance is going to be a vital 
problem. 
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A number of the papers presented 
at other sessions dealt with related 
aspects of this subject. There was an 
entire session devoted to the problem 
of overload operation of transformers 
and rotating machinery. These papers 
involved discussion of such things as 
deterioration of insulation under high 
temperature, methods of increasing the 
load capacity of oil-cooled transform- 
ers, etc. This session was unusually 
well attended, indicating the great in- 
terest of the members in this phase 
of the power problem. The operation 
of electrical machinery at overloads 


W.P.B. men at the 
A.I.E.E. Convention 
in Chicago 
Left to right. J. E. 
Moore, War Produc- 
tion Board; A. C, 
Montieth, Mgr., - 
Westinghouse's  In- 
dustry Engineering 
Dept.; W. L. Cisler 
and E, Falck, both of 
W.P.B. 


involves the problem of testing and it 
was pointed out in the discussion that 
such tests must be carefully devised. 
In one case mentioned, a 40,000 kv-a. 
transformer was completely destroyed 
by heat. The unit, however, was put 
through all the dielectric tests and 
was found to be perfect. This in- 
stance was cited to emphasize the need 
for caution in applying tests for spe- 
cific purposes. 

Among other aspects of trans- 
former operation that were discussed 
in connection with this question of 
loading was that of paint. Aluminum 
paint is used on many outdoor trans- 
former installations. Because of the 
high reflecting power of aluminum 
paint such units tend to run cooler 
in bright sunlight than units painted 
black. This does not hold true for 
units in the shade, however, and as 
pointed out by a speaker from San 
Francisco, it was his observation that 
a transformer painted black is often 
6 to 8 deg. cooler in the shade than 
another similar unit painted with 
aluminum paint. In certain areas in 
California, he said, summer temper- 
atures of 136 deg. in the sun and 
114 deg. in the shade prevail. Under 
such conditions he believed it better 
to erect sun shades over transformer 
installations and paint the units black. 

While questions such as these deal- 
ing with methods of operation ex- 
cited much interest there was equal in- 
terest in the many new developments 
covered by many of the papers. The 


development of a new jewel for indi- 
cating instrument bearings, for exam- 
ple, was discussed with a great deal 
of interest by the instrument men be- 
cause the supply of natural. sapphires 
from Europe has been largely cut 
off. The new bearing is a hot pressed 
glass jewel developed at the General 
Electric Co., and, as described in a 
paper by F. K. McCune and J. H. 
Gross, it has practically all of the 
characteristics desirable in a sapphire 
bearing and can be produced in quan- 
tity at reasonable cost. 

Another new device described was 
a 600-v. limiter for network use. As 
pointed out in a paper by J. M. Wal- 
lace of Westinghouse, this limiter in 
tests at the Westinghouse laboratories 
had disconnected as much as 54,000 
kw. of momentary short circuit cur- 
rent. 

A new moving magnet instrument 
for direct current described in a paper 
by H. T. Faus and J. R. MacIntyre, 
both of General Electric, was of inter- 





est because it marks one of the very 
few changes in direct current instru- 
ment principles since the D’Arsonval 


instruments were developed. While 
not as sensitive as the D’Arsonval in- 
struments, the authors felt that this 
new instrument has inherently lower 
cost features and will withstand more 
abuse. 

Lighting had its share of atten- 
tion in a conference on lighting aids 
to wartime production. This confer- 
ence included discussion not only of 
lighting systems but also the use of 
substitute material in the manufacture 
of industrial lighting equipment. An- 
other conference was held on electronic 
control of resistance welding. This 
discussion was informal but was opened 
by two brief talks by. G. W. Garman 
of General Electric and E. H. Vedder 
of Westinghouse, 

Besides the topics mentioned, there 
were sessions on switching equipment, 
communication, lightning, protective 
relays, electronics and standards, power 
transmission and distribution, trans- 
portation, mercury arc rectifiers, ca- 
bles, etc. In all, some 75 or 80 papers 
and conference presentations were in- 
volved. 

.Harold S. Osborne, Plant Engineer, 
Operation and Engineering Depart- 
ment of the A. T. & T. Co., was elected 
president of the Institute for the year 
beginning Aug. 1. The annual report 
of the Board of Directors, presented 
at the meeting, showed a total mem- 
bership on April 30, 1942, of 18,944. 
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Tube-Turn Welding Fittings are 


built to Mand the Gif, at the turns! 
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FASTER INSTALLATION WITH < 
TUBE-TURN WELDING FITTINGS 








It’s tough enough to hang on the board when a speed boat is making sharp 
turns along a zig-zag course, but add the perilous sport of water jousting—and 
the danger at the turns is doubled! 


Extra punishment occurs at the turns in industrial piping systems, too. 
That’s why it is safer practice to weld piping with Tube-Turn fittings. 
Tube-Turn fittings provide maximum strength, prevent leakage permanently, 
and practically eliminate maintenance costs. 





There’s a Tube-Turn fitting for every pipe welding need—the right type, 
size and weight for every job. Insist on genuine Tube-Turn welding fittings 


for longer life in your piping. 


Send for valuable data book pan catalog. 





Tuse Turns, Inc., Lovisvmzte, Ky. Branch offices: New York, 
Chicago, Philadelphia, Pit.sburgh, Cleveland, Tulsa, Houston, 
Los Angeles, Washington, D. C. Distributors in all principal cities. 


Tn the above assembly, Tube-Turn welding fittings 
are speeding up the erection schedule and_per- TUBE-TU Re 
mitting a compactness of piping impossible if 


handled any other way. Also, their uniform wa en ee 
thickness makes aligning and welding quicker 

and easier. Note the five Tube-Turn fittings in 

is small piping section: (1) a 90° elbow; (2) a 
tee; (3) another 90° elbow; (4) a lap joint 





welding nipple; (5) a lap joint flange. 


War News 


From 


the Industrial Front 


Curb Lifted on Coal and 
Coke Inventories 


CHEMICAL producers are permitted 
to bulid up inventories of coal and coke 
by Amendment ‘No. 2 to Preference Rat- 
ing Order P-89, issued late in June by 
the Director of Industry Operations. 
The action was taken as part of a Na- 
tion-wide drive to encourage the accu- 
mulation of fuel stocks in anticipation of 
shortages expected to be caused next 
winter by war demands on transportation 
facilities. 


War Workers May Be 
Eligible for Tires 


AN AMENDMENT to the tire rationing 
regulations that makes war workers 
eligible for third, fourth, and fifth line 
new tires under restrictive conditions, 
and, simultaneously provides a system 
designed to make each tire deliver the 
utmost in essential transportation was 
announced. The amendment was put 
into effect July 15. 

An employee of an_ establishment 
essential to the war effort and employ- 
ing more than 100 workers must present 
to his local War Price and Rationing 
Board a statement, from a committee 
set up in his own plant, showing that he 
needs tires and has agreed to make 
maximum use of them in carrying other 
employees to and f-om work. 


Utility Company May Sell 
Excess Stocks 


A UTILITY company may sell ma- 
terials from excess stocks or inventories 
to any other utility company or war 
production plants, provided the order 
for such material carries a preference 
rating of A-5 or higher. This is pro- 
vided for in Amendment No. 2 to P-46, 
announced July 9. 


Calcium Hypochlorite 
Goes Under Allocation 


To INSURE adequate supplies of high 
test calcium hypochlorite and chloride 
of lime, commonly known as bleaching 
powder, for civilian defense gas decon- 
tamination and for essential uses of the 
Army and Navy, the entire supply was 
put under complete allocation control 
July 6 by the Director of Industry Op- 
erations. 


Phosphate Plasticizers 


Placed Under Control 


To piREcT available supplies of phos- 
phate plasticizers into the manufacture 
of war-essential flame-proof cable, anti- 
fouling paint, airplane dopes, wire in- 
sulation, photographic film, and other 
plastics, the entire supply, production, 
and use of such plasticizers has been 
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placed under complete allocation control 
by the Director of Industry Operations 
with General Preference Order M-183. 


Ratings Extended on 
Power Equipment 


Limitation Order L-117 was amend- 
ed the middle of last month so that con- 
tractors engaged in the construction of 
industrial plants may obtain delivery 
of heavy power and steam equipment 
to be used in such plants by extending 
preference rating certificates on orders 
issued to the persons for whom such 
plants are being constructed. Hereto- 
fore, Order L-117 permitted heavy 
power and steam equipment to be de- 


livered only to the person to whom a. 


preference rating certificate or order 
was originally issued. 


To Help in Priority Tie-ups 


A New service for applicants for 
priority assistance who use individual 
PD-1A certificates was announced in 
July by J. S. Knowlson, Director of In- 
dustry Operations of the WPB 

If applicants will enclose with their 
application blank a self-addressed post 
card, the case number assigned to their 
application will be stamped on the card, 
it will then be returned to them to facili- 
tate handling of subsequent inquiries 
with respect to the application. All in- 
quiries concerning applications should 
be submitted in writing. 

In order to avoid unnecessary cor- 
respondence, applicants are requested 
not to make inquiries concerning their 
cases for two weeks after they have 
been received by WPB. This is the 
maximum time normally required to 
process an application, and usually the 
application will either be granted or 
denied in a shorter time. If there is a 
delay beyond 2 wk. or if for any reason 
supplementary information is submitted, 
use of the case number in correspond- 
ence will expedite handling and assure 
a prompt reply. 


Scoreboard used to record progress of Idea Contest to speed war production in the plant 

of Crocker-Wheeler Elec. Mfg. Co., at Ampere, N. J. As ideas are accepted, a cut-out 

figure of a workman carrying an acetylene forch progresses up 15 ft. ladder. The torch 

reaches the Jap when the full quota of ideas for entire plant is attained. Relative standings 
of individual departments are shown on board attached to ladder 
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FOSTER WHEELER PULVERIZER 
MAKES HARD GRINDING EASY. 


Relative effectiveness 


of 


Ba HARDINGE TYPE BALL MILL 


to other mills 
increases directly with 


Hardness of Fuel 


Double Classifier Ball Mill 


This mill provides high availability 
without installation of multiple pulver- 
izers per boiler. Typical performance 
records covering 25 pulverizers having 
157 mill-years of service show an aver- 
age availability of 99.38%. It naturally 
follows that where availability is high 
maintenance costs are low and such is 
the case with Foster Wheeler pulverized 
fuel systems. The maintenance cost per 


ton for these 25 mills was .0132 cents per 
ton for 7,363,000 tons of coal. 


These advantages of the Hardinge type 
mill reflect in the frequency with which 
other*makes of boilers are supplied with 
Foster Wheeler mills (134) and the in- 
frequency with which Foster Wheeler 
steam generators (9) are equipped with 
other pulverizers. 


Foster Wheeler Corporation, 165 Broadway, New York, N. Y. 


FOSTER W WHEELER 
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New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Soldering Flux 

A NEw improved soldering flux is 
being produced by the Industrial Serv- 
ice Laboratories, 7656 W. Forest Home 
Ave.. Milwaukee, Wis. Known as 
Special- X Industrial Concentrate, it 
can be used full strength or diluted, to 
suit the required job. The product is 
said to be extremely powerful, yet will 
not injure or discolor the base metal 
being soldered and may be easily 
usable on stainless steels, monel metal 
and alloy except aluminum. 


Motors For Magnesium 
Dust Locations 


A NEW LINE of polyphase induction 
motors in sizes from I to 20 hp. NEMA 
frames 203 to 326 inclusive, suitable for 
use under magnesium dust conditions 
has been recently announced by the Gen- 


BONE EES 


eral Electric Co., Schenectady, N. Y. 
Labeled as suitable for Class II, Group 
E locations, the new line should find 
extensive use in the rapidly growing 
number of plants handling magnesium, 
particularly where fine magnesium dust 
is encountered. 

The new line has been developed 
to meet a need brought about by the 
extensive use of magnesium and alumi- 
num in war production. In many cases, 
motors are being subjected to these 
metals in the form of fine powder, as 
used in incendiary bombs and for other 
military purposes, or from castings dur- 
ing grinding or polishing operations. 
Since these dusts are extremely com- 
bustible, they present a hazard classified 
by the National Electrical Code as 
Class II, Group E, requiring special 
motors and control. 

The design of the new line of motors 
is based on a series of tests recently 
initiated by G.E. at the Underwriters’ 
Laboratories, Inc., in which a sample 
15-hp. 1800-r.p.m. motor was subjected 
to a cloud of fine magnesium dust 
while operating under heating and cool- 
ing cycles simulating several years’ 
operation in an industrial plant. Care- 
ful examinations of the motor after 
these tests indicated that it had success- 
fully withstood all tests. 

These motors are totally enclosed, 
with a nonventilated construction in the 
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smaller ratings and a fan-cooled con- 
struction above 2 hp. Simple cast-iron 
end shields, stator frames, and fan 
housings make possible dust-tightness 
without complicating assembly or dis- 
assembly. 

Other features of the new line in- 
clude nonsparking bronze external fans, 
relatively straight and smooth external 
ventilating passages (for fan-cooled 
motors) to facilitate cleaning, perma- 
nently sealed-in leads, and a rotating 
labyrinth seal at the shaft opening. 


Ultra High-Pressure 


Flow Meter 


CocHRANE Corp., 17th St. & Alle- 
gheny, Philadelphia, Pa., recently an- 
nounced a new ultra high-pressure flow 
meter. 

In high-pressure process operations in 
the neighborhood of 5000 psi. flow mea- 
surement has been impracticable «with 
mechanical head type meters and em- 
ploying a stuffing box. Accuracy, free- 
dom from maintenance, and complete 
safety are now secured by a special 
adaptation of the ring balance (tilting 
U-tube) which has no float, stuffing box, 
or pressure-tight bearing; being entirely 
closed and without internal working 
parts. 

The mercury sealed manometer is a 
stainless steel ring 15 in. in diam. The 
ring is balanced on knife edges at its geo- 
metric center. Nickel tubing connects 
the top of the ring to the center of rota- 
tion where they join the free (inboard) 
ends of the twin 6-in. nickel torsion 
tubes. The outboard ends of the torsion 
tubes are anchored and to these the pres- 
sure lines from the primary elements 
are connected. 


By this design the ring tilts 10 deg. 
for the full differential range measure- 
ment which may be between 4 and 9 in. 
of mercury depending on the cam weight 
supplied. The cam extracts the square 
root relationship so as to express the 
flow directly in uniform increments on 
the 36-in. indicating scale which may also 
be combined with an integrator and/or 
12-in. recording chart feature. 

The rugged construction combines 
every desirable detail such as ball bearing 


cam strap sheave, integral plumb bob 
and alinement scale, lens type metal gas- 
kets, mid-scale calibrating pin so as to 
afford maximum dependability and op- 
erating convenience. These meters are 
said to be tested under 7500 psi. and are 
for use for measurement of nitrogen, 
hydrogen and ammonia gases at pres- 
sures above 5000 psi. 


New All Purpose Valve 


THE FarrsAnks Co., New York, 
N. Y., recently introduced a line of 
Faircoseal bronze valves which contain 
pre-inserted rings of Sil-Fos silver braz- 
ing alloy in the port openings, instead of 
threads. With this design, valve and 
pipe can be easily brazed together into 
a- one-piece piping assembly by the ap- 
plication of an oxy-acetylene flame. 
When valves are connected to_ brass, 
copper or copper-nickel pipe, a Silbraz 
joint is formed. 


e 


Silbraz joints are designed to with- 
stand tensions, compression, torsion, vi- 
bration and corrosion to the same degree 
as the pipe or tube with which they are 
used. The Silbraz joints are silver 
brazed and not soldered joints and do 
not depend on wicking, solder or pipe 
dope to effect a water or gas-tight seal, 
as both pipe and valve are brazed _ to- 
gether as one piece. With these bronze 
valées, copper, yellow or red brass, cop- 
per- -nickel and Monel pipe can be used 
and the valves can be used with steam, 
oil, hot or cold water, compressed air, 
acid, Freon, sulphur dioxide, etc. 


Axial-Flow Fan 


A RADICAL innovation in axial-flow 
fan design has recently been announced 
by B. EF. Sturtevant Co., Hyde Park, 
Boston, Mass. This new "fan, which is 
known as the Victory Axiflo Fan, pos- 
sesses outstanding features in perform- 
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of your efforts in this direction, ’’ says WPB 


‘.. « we are glad to express our appreciation 








INDIVIDUAL POWER-RECOVERY 
ESTIMATORS MAKE POWER-SAVING 
SIMPLE AND SYSTEMATIC..... 


Developed to help Industry convert power-waste into 
war production, the Gilmer National Power-Recovery 
Plan provides useful Power-Recovery Estimators. .. 
practical power-saving charts for each of these services 
—Electricity, Steam, Si ckanieal Transmission, Water, 
Compressed Air, Refrigeration, Boilers, and Prime Movers. 


Compiled by leading power engineers, the Estimators 
are full of technically-sound suggestions, to help make 
Sechaba a simple routine. In your hands, the 

stimators cannot fail to produce results beneficial 
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both to your plant and to your Country. 


Take full advantage of the Power-Recovery Plan... 
use it to get the necessary executive support, then put 
it to work in your plant! Completely packaged in a 
special Booklet, it comes without cost or obligation. 

rite to Gilmer at once! 


L. H. GILMER COMPANY « Tacony, Philadelphia, Pa. 
The Oldest Firm of Rubber Fabric Belt Specialists 


Authorities on power engineering estimate that, 
if Industry adopts the Power-Recovery Plan, 
the resultant power-saving will equal the com- 
bined output of two Boulder Dams! 





Miurrary pressure of uninterrupted production is the 
responsibility of Quimby Rotex Pumps throughout America. 
Most efficient use of oil is one of the vital factors of this war. 
Quimby Pumps have had an unqualified reputation for 
half a century. 

The positive, pulseless discharge and constant avail- 
ability for service of Quimby Rotex Pumps have made them 
leaders in peace and indispensable for war. 


THE BEST PUMP FOR THE JOB— 
IS THE MOST ECONOMICAL PUMP TO USE! 


‘QUIMBY PUMP COMPANY, INC. 
352 Thomas Street, Newark, N. J. 





ance, quiet operation and savings in 
weight, space and power. 

For the duration of the war the use 
of the fan must be restricted to the U. S. 
Navy, where it is now being used for 
heating, ventilating and mechanical draft 
service on battleships, cruisers, destroy- 
ers, and airplane carriers. At the con- 
clusion of the emergency, it will be 
available to industry. 


Among the outstanding features of 
this new fan are said to be, mechanical 
efficiency over 90 per cent; extremely 
quiet operation (a given unit produces 
only 80 decibels when supplying 12,000 
c.fi.m. at 3 in. static pressure) ; compara- 
tively small size, light weight, compact; 
pressures range from ¥% to 6 in. water 
gage for the motor-driven ventilating 
fan; other designs with turbine drive 
operate against pressures as high as 60 
in. water gage; high rotative speeds 
(motor-driven units operate at speeds as 
high as 5000 r.p.m.). 


Bearing Washer 


DEVELOPED by lubrication engineers of 
the Croft organization and distributed by 
the Ahlberg Bearing Co., 3074 W. 47 St., 
Chicago, IIl., an adaptation of a produc- 
tion type bearing washer for industrial 
plant use has been developed by means 
of which bearings can be washed and 
thoroughly dried for periodical inspection 
and then repacked with fresh. lubricant. 

The unit is easily portable and has a 
sealed compartment to prevent evapora- 
tion loss of the solvent solution. Pro- 


vision is made for a compressed air dryer 
which blows the bearing dry and clean, 
making the whole operation complete and 
easy in a minimum of time. The unit 
weighs 10 lb. and handles a full range of 
bearing sizes, 

An additional unit for repacking the 
cleaned bearings with fresh grease is a 
second development. With the 5 lb. uf 
clean lubricant in its base the bearing is 
placed on top of the unit and a lever 
forces the clean grease through the bear- 
ing without waste or muss and without 
danger of dirt and contamination being 
carried in the lubricant. 
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AUST or CLOSING IN ON 
YOUR TURBINES? 


ON’T wait for rust to stop 
your turbines. It’s far 
less costly to drain, flush and 
refill with new Shell Turbo 
Oil. Act now! You'll find new, 
tested and service-proved 
Shell Turbo Oil meets all 3 
requirements of modern tur- 
bine lubrication: 


Protect your turbines RUST PREVENTION 
SUPERIOR OXIDATION STABILITY 


with R U & Ta MINIMUM FOAMING TENDENCY 


Don’t accept less! Call in 


PREVENTIVE _ Stetoow: 
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TAKE TIME TO TEST...£and SAVE.TIME 


Avtthough“Megger” Insulation Testers 
have been used for years by industry to detect and forestall 
electrical breakdowns, their use today has assumed an 
importance out of all proportion to the cost of the instru- 
ment—or the amount of time spent in using it. It is not 
merely a matter of dollars and cents. Production time is 
priceless . . . and electrical equipment is most difficult to 
replace. Minutes with a “Megger” Tester can save Days 
of delay. 

Under the stress of present demands, everyone who is 
directly or indirectly responsible for keeping motors, 
generators, wiring and other electrical equipment in good 
operating condition, should be fully acquainted with the 
advantages to be gained by the use of a “Megger” Tester. 
Write us for a free copy of the Pocket Manual of “Megger” 
Practice No. 1420-PE. 


JAMES G. BIDDLE Co. 
1211-13 ARCH STREET - PHILADELPHIA, PA. 


Insulation Testers, Ground Testers and Ohmmeters 





Revolving Unit Heaters 


THE L. J. W1nc Mre. Co., New York, 
N. Y., announce an addition to their 
line of revolving unit heaters, with a 
new variable discharge heater. Provi- 
sion for adjusting the amount of heated 
air discharged from any side of the 
heater is incorporated in the discharge 
outlet, making possible the heating of 


a long, narrow room or building with 
one revolving unit heater, the air streams 
being reduced and extended as the dis- 
charge outlets cover the sides and the 
ends respectively. 

The discharge from the multiple out- 
lets is said to be effective in buildings 
or rooms with low ceilings. The addi- 
tionai number of outlets break up the 
discharge into slower but more closely 
spaced streams of heated air which cir- 
culate around obstacles and reach cold 
corners, maintaining a uniform tempera- 
ture and gentle movement of air through- 
out the entire building or room. 


Displacement Type 


Level-Trol 


Tue FisHer GoveRNor Co., Marshall- 
town, Ia., announces an improved dis- 
placement type Level-Trol that features 
greater sensitivity, speed of action, free- 
dom from service trouble and ease of 
adjustment. It is available in float cage 
or internal float type construction for 
handling all liquids at all pressures, tem- 
peratures and specific gravities. Level- 
Trols can be used for level control, in- 
terface level control, level indication, or 
specific gravity control. 


The pilot is 100 per cent pneumatic 
in operation with all linkage, pivot 
points and other sources of friction 
eliminated to reduce the operating power 
to an absolute minimum. Level position 
adjustment permits the positive control- 
ling of level at any desired point within 
the length of the float while the throt- 
tling range adjustment makes it possible 
to vary the amount of level change nec- 
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DOUBLE-BARRELED 


Conservation 


For O:l Plants 


Ljungstrom Air Preheaters save steel and save 
fuel used on oil heaters as well as on boilers 


On oil-plant steam generating units, Ljung- 
strom Air Preheaters are fast becoming standard. 
Recent orders for steam generating plants of 
three different oil companies ... being supplied 
by three different boiler manufacturers . . . all call 
for Ljungstroms. 

There’s a double-barreled reason for this pref- 
erence: (1) The increasing need for fuel conserva- 
tion, even where it is freely available at low cost, 
raises the importance of improved combustion and 
heat recovery obtained with preheated air. (2) The 
Ljungstrom Air Preheater gives more heat recovery 
per pound of steel. Frequently a Ljungstrom weighs 
only ¥% to 4 as much as alternate types, with addi- 
tional savings in the supporting structure. 


On cracking still furnaces, too, preheated air 
does double duty for conservation: (1) It lowers 
fuel consumption, (2) It permits a significant re- 
duction in the alloy steel convection tube banks. 
Exit gas temperatures from the furnace as high as 
1400 deg. F. are practical with “high-temperature” 
Ljungstroms, heating combustion air to 1000 deg. F. 
or more. This means maximum heat recovery per 
pound of oil-tube steel. 

A new illustrated booklet, “Another Kind Of 
Air Power With A Wartime Job To Do”, tells how 
the Ljungstrom is being used in wartime service. 
Case history information of savings resulting from 
use of the Ljungstrom makes it worthwhile reading. 
It’s yours for the asking. Write for a copy today. 


THE 


AIR PREHEATER 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York, N.Y. - 


Plant: Wellsville, New York 
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y DELAY! 


pon” 
Search Your Plant Today 
FOR USED DART UNIONS 


and Put Them Back to Work to Conserve 
Vital Metals 


The search is on—in plants all over the country—to find used or 
discarded Dart Unions. For two reasons. First, old Dart Unions now 
belong back on the job and will work as efficiently as ever. Second, 
by putting used Darts back to work, you help conserve vital metals. 


The explanation of why a Dart Union can be used so many times, 
with absolute assurance of tightness each time, is found in the way 
Darts are made. Darts have two extra-wide, non-corroding bronze 
seats, ground to “true-ball” surfaces. And, the nuts and bodies of all 
Dart Unions are made of High-Test Air 

Refined Malleable Iron that resists pipe 

strains, rough handling, rust. 


So we say again: don’t delay .. . search 
your plant for used Dart Unions today. 
If you also need new Darts, see your 
supplier. eurstoeous 


E. M. DART MFG. CO., PROVIDENCE, R. I. 
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essary to stroke the diaphragm valve. 

New design features include Inconel 
torque tube construction that eliminates 
stuffing box: packing and lubrication, and 
is supported by a stainless steel knife 
edge bearing that is free from gumming 
and sticking. The small rotary shaft 
turns on a precision-ground ball bearing 
inside the pilot case. The float lengths 
from 14 to 120 in. The Level-Trols are 
available in five types for all service 
conditions. 


Motor-Driven Crate Grab 


A MOST RECENT development of the 
Cleveland Tramrail Division of The 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio, is a motor-driven crate 
erab and carrier especially designed for 
handling crates and boxes in and out of 
storage, or from one elevation to an- 
other. The unit enables the quick stack- 
ing or removal of crates at a great 
height with safety. This makes possible 
faster handling, and also greater storage 
capacity of a given area. 





The grab and carrier are completely 
motorized with all operations push but- 
ton controlled. The unit can also be 
provided with an operator’s cab in which 
all controls may be located. 

The arms of the grab are extended 
and retracted by geared slide bars driven 
by the motor mounted on top of the 
grab. Power is supplied through a flex- 
ible scale cable held taut by a spring- 
type retrieving reel. 

The unit is said to lift loads up to 
1500 Ib. a distance of 20 ft. The arms 
spread to a maximum of 36 in. and re- 
tracted to a minimum of 18 in. Similar 
units can be built for heavier loads and 
to suit other dimensions. 


Bomb-Snatcher for 


Incendiaries 


Tue Boms-SNATCHER, a new device 
manufactured by the McGraw Electric 
Co., 5201 West 65th St., Chicago, IIl., is 
intended to snatch incendiaries quickly 
with safety to the operator. 

Originally developed for a munition 
plant making thermite incendiary bombs 
for the armed forces, it consists of a 
pair of tongs with semi-cylindrical re- 
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HOW TO HELP YOUR PLANT 
IN THIS RUBBER CRISIS 


THIS NEW 48-PAGE BOOKLET 


is for managers, engineers and plant operating men. 
It shows how to conserve rubber through proper 
handling, installation and care by methods such as 
those illustrated below. Other subjects covered are 
molded goods, rubber covered rolls, rubber mount- 
ings, rubber printing materials, mats and matting, 
grinding wheels, electrical wires, cables and tapes. 
Free copies will be sent on request. Write the 
Mechanical Goods Division, Dept. 20, United States 
Rubber Company, at address below. 


Protect Conveyor Belts by using “V”-shape notch in loading 
chute to distribute fine material first as cushion for 
heavy lumps. 

















Conserve Hose by proper choice and in- Extend Packing Life by examination of Preserve Rubber Linings from danger due 
stallation of couplings to assure ap- equipment, and reconditioning worn to “changed over” operations, higher 


plication without injury to hose tube. moving parts before repacking. temperatures and possible damaging 
effects of substitute materials. 


UNITED STATES RUBBER COMPANY 


r Q T ron? ‘on. u 
In Canada Domin Rubber C itd O 
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Figuratively and literally, the 
heat is on. Production in America 
is passing all previous records. This 
means that steam lines, oil lines, fuel 
lines, and air lines must take higher 
pressures for longer periods. R/M 
packings won't let go, won't let you 
down. They Hold That Line! 


In laboratories and in the field, R/M 
engineers are testing and re-testing 
to be sure that these packings can 
take what all-out production gives. 
And as a result, R/M packings are 
giving an even better account of 
themselves. Rely on R/M! 


Do you have a copy of the R/M 
catalog? It's keyed for applications, 
illustrated, and indexed as to mate- 
rials and types. Get a copy of this 
catalog from your R/M distributor, 
or write us direct. 



































INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 


MANHEIM, PA. 


BRIDGEPORT, CONN NORTH CHARLESTON 


s 


c 


PASSAIC, N 


Makers of Packings for Every Industrial Use 
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fractory-lined jaws. Pulling back on the 
lever of the handle causes them to en- 
close the burning bomb and then drop 
it into the lower section where it is 
held as in a trough and the molten, 
white-hot material prevented from spill- 
ing. On magnesium bombs it has a very 
effective snuffing action. A forward 
movement of the lever dumps the bomb 
instantly. 

















It is said real thermite bombs have 
been allowed to burn out inside the jaws 
at a temperature of 4500 deg. without 
burning through the _ refractory-lined 
casing and tests with the .explosive dis- 
courager type of incendiaries show this 
causes practically no damage as the 
upper section is free to open to relieve 
the pressure of the explosion. 













Speed Transmission with 


Chain Drive Reducer 


Reeves Puttey Co., Columbus, Ind., 
now offers a special design of variable 
speed transmission, enclosed design, 
equipped with built-in chain reducer, and 
with the output shaft in exact alinement 
with the input shaft. 












Output speeds may be either increased 
or decreased as compared to thé variable 
speed shaft of the transmission, and of 
course infinitely variable, within prede- 
termined limits, by turning the speed 
control handwheel. The chain drive op- 
erates in a bath of oil. 













Zeolite Softeners 


RESTRICTIONS on new equipment not 
essential for war production make it in- 
creasingly difficult for many plants to 
obtain new zeolite water softeners. Steps 
must therefore be taken to increase the 
capacity and efficiency of water softeners 
now in use. To this end, Elgin Softener 
Corp., Elgin, Ill, has developed a new 
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LAP-JOINT STUB ENDS 


ADVANTAGES 
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MIDWEST PIPING & SUPPLY CO., Inc. 


Main Office: 1450 So. Second St.. St. Louis, Mo. 
Plants: St, Louis, Passaic (N. J.) and Log Angeles 
Sales Offices: Houston— Shell * Tulsa—593 Mc ‘ 
Chicuge-oan Marquette Bldg oii 70 Crag Anderson St. 
te: urch St, 
md San Francisco—S3¢ ‘Cail Bae 
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ENCO AUTOMATIC 


fe RETRACTABLE OIL-ELECTRIC 


IGNITION SYSTEM 


for lighting off PULVERIZED COAL-OIL- 
GAS BURNERS WITH REMOTE CONTROL 


OSS of ignition for even a short time in a large steam generating unit 
may, and frequently does have serious results. Turbine operation may 
be affected, production halted, and process work ruined. 


With the Enco Ignition System, the operator can light off any burner 
by movement of a Hand Control Valve, located close to the pulverized 
coal mill and fan controls, and‘ within view of the instrument board. 
Automatically, a powerful ignition spark is established, and the light fuel 
turned on. Both are interlocked electrically—the oil valve cannot be 
opened until the spark current is on and the atomizer is in firing position. 
After the oil flame is established, a second niovement of the control valve 
retracts the electrodes, leaving the atomizer in operation. 


After ignition of the pulverized 
coal is established, a third move- 
ment of the control valve shuts off 
the oil and retracts the atomizer out 
of the hot zone leaving the unit 
ready to repeat the operation as 
may be needed. 


The Enco Ignition System has a 
wide range of application. Pulver- 
ized coal, blast furnace gas or any 
liquid fuel may be ignited by the 
unit or the spark alone may be used 
to ignite natural or refinery gas. The 
ignition flame can be gradually 
changed from light to heavy fuel 
oil if continued operation under 
heavy load is required. The ignition 
flame can also be used as a substi- 
tute for principal fuel in emergencies. 

Send for illustrated booklet de- 
scribing the equipment, its opera- 
tion, and how it can be installed in 
your burners. 


THE ENGINEER COMPANY 
75 West Street eo New York, N.Y. 











Application where atomizer and electrodes 
are inserted in the céntral tube. 








Application where atomizer and electrodes 
are inserted in separate tubes. 





type manifold arrangement which makes 
it possible to use a far deeper zeolite bed 
so that the water softening capacity of 
an ordinary zeolite softener can be 
stepped up as much as 44 per cent. 

By means of ingenious double-check 
valves, this arrangement, called the 
Double Check manifold system also 
prevents zeolite loss, eliminates packing 
and channeling of the zeolite bed, and 
makes it possible to backwash and re- 
generate faster and more efficiently. 

This manufacturer also recommends 
that softener tanks be refilled with new 
zeolite and points out that replacing 
standard greensand zeolite with new high 
capacity greensand zeolite will increase 
capacity nearly 70 per cent because they 
say this type mineral is specially proc- 


‘essed to: give this- higher exchange value. 


Automatic Scale 

AN AUTOMATIC weighing scale de- 
signed for rapid and accurate handling 
of coal and other free-flowing bulk ma- 


‘terials is announced by the Beaumont 


Birch Co., Philadelphia, Pa. An out- 
standing feature of the new scale is a 
vibrating metal feeder’ deck’ which con- 


ee tee 
sess 


veys the material from feed hopper to 
weighing hopper, thereby eliminating all 
rubber belts, pulleys and rotating mech- 


‘anism. The Beaumont-Vibro Automatic 


weighing scale is totally enclosed in a 
dust-tight welded steel case. Three 
standard units are available to handle 
quantities from 1 to 30 t. per hr. Larger 
sizes have weighing capacities up to 60 
t. per hr. 


MANUFACTURERS' 
PERSONALS 


Five Receive War 


Memorial Scholarships 

Five sons of employes at the West- 
inghouse Elec. Mfg. Co., have been 
selected as winners of the 1942 Westing- 
house War Memorial Scholarships, 
established in honor of the company’s 
5000 employes who served in World 
War 1 

These winners were chosen in the 
24th annual scholarship competition from 
a group of 64 applicants following ex- 
aminations in 20 cities. Eligibility for 
the awards requires that the candidates 
be either sons of Westinghouse employes 
or young workers themselves. 

The educational awards went to 
Russell R. Boyd of Norman, Okla.; 
Robert Morie, Wilmerding, Pa.; Clar- 
ence W. Whitmore, 589 ie Kenmore, a 
John H. Wright, North Bergen, N. J.; 
and to Francis E. Wynne, Jr., o 
Wilkinsburg, Pa. Two of the recipients 
have completed one year of their en- 
gineering training while the other three 
were graduated from high school this 
past spring. 
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TREAT PIPING RIGHT is rule No. 1 in mak- 
ing present valves and fittings last longer 
—give maximum service. In ‘Piping 
Pointers,’ Crane tells maintenance men 
exactly how to do it—how to avoid little 
careless habits that shorten the life of 
equipment—how to prevent replacements 
now when replacements are harder to get. 


FREE—TO ANY PLANT—TO HELP 
SPEED VICTORY! Your local Crane 
Representative will gladly supply 
“Piping Pointers” on request. Or, 
write to the address given here. 


NATION-WIDE SERVICE THROUGH BRANCHES 


CHICAGO, AUGUST, 1942 
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PICKING THE RIGHT VALVES for specific 
services is a sure way to eliminate inter- 
ruptions and delays in production lines. 
“Piping Pointers’ give clear directions 
on valve selection. Workers using this 
service know when, where, and why to 
install gate valves—when to choose globe, 
angle or check valves. 
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FOR TRAINEES OR VETERANS—Men who 
never handled: a wrench before quickly 
grasp the do’s and don’ts and rights and 
wrongs in “Piping Pointers.’’ They keep 
veterans up-to-date on “kinks” that speed 
up work and step ying acing of piping. 
For plants using this Crane service, it 
means fewer shutdowns—more production! 


CRANE 


CRANE CO., GENERAL OFFICES: 836 SOUTH MICHIGAN AVENUE, CHICAGO 


VALVES * FITTINGS + PIPE * PLUMBING © HEATING * PUMPS 


AND WHOLESALERS IN ALL MARKETS 
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James C. Tweedell, export man- 
ager of the York Ice Mach. Corp., has 
been appointed general sales manager 
for the duration, succeeding John R. 
Hertzler, who will undertake a special 
assignment in a civilian capacity with 
the Army-Navy munitions board in 
Washington. Mr. Tweedell, a graduate 
of Rhode Island State College, has 
been with York since 1924, and has 
previously been assistant manager of 
the Industrial division and manager 
of the Commercial division. He has 
been manager of the Export division 
with headquarters in New York City, 
since 1935. 

William H. Sullivan was recently 
appointed to the marine section of the 
Westinghouse Elec. & Mfg. Co.’s 
Washington staff. 


He joined Westinghouse in 1936, 
serving his first year on the graduate 
student training course in East Pitts- 
burgh. Later he was a sales corre- 
spondent for the Steam Division at 
South Philadelphia, and a steam spe- 
cialist for the Middle Atlantic and 
Pacific Coast Districts. He was born 
at Springfield, Ill, in 1910, and re- 
ceived a bachelor of science degree in 
electrical engineering at the Univer- 
sity of Colorado in 1934. 

Frank J. Hill, salesmanager for 
many years, has recently been elected 
vice-president of Greene, Tweed & Co., 
New York City. Mr. Hill has been 
connected with the company since 


1915. 


Mark R. Woodward, formerly with 


Commercial Testing & Engineering 
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d You could live in Diesel Town; U.S.A., 
without hearing exhaust noise | 


ot 


2—Newspaper, f. 
3—Office bidg.; iow 
4—Hospital, N. Y. City 
5—Office bidg., Tex 
6—Hotel, No. Dakota 
7—Dairy store, Mo. 
8—tLarge dairy, Chi. 
9—Office bidg., Fia. 
10—Water works, Ohio 


* Diesel Town—an imaginary city made up of real 
Diesel engines equipped with Burgess Snubbers 
to provide quiet exhausts. 


ion of 


Snubbers make Diesel Exhausts Quiet 


There was a time when Diesel engine o 
Diesel exhaust noise. That time 


tion meant 
when Diesel 


BURGESS -xtiusr SNUBBERS 
CO 


operators discovered they could operate their engines 
efficiently—without exhaust noise—by snubbing the 
noise-making ‘‘slugs”” of exhaust gases which would 
otherwise shoot out of the engine and cause noise. 
Now you can live next door to a Diesel plant with- 
out knowing it, if its engines are Cpineet with Burgess 
Exhaust Snubbers. The buildings shown above are only 
a few of the many successful Burgess Snubber installa- 
tions where the advantages of Diesel power are being 
enjoyed without exhaust noise complaints. Snubbers 
smooth the pulsating flow of exhaust gases to a quiet 
stream. There is no interference with the efficient oper- 
ation of any Diesel engine. at Battery Company, 
Acoustic Division, 2823-K West Roscoe Street, Chicago. 


Originators of Patented Snubbing Principle for Quieting Diesel Exhausts. 


Cross sectional 
view of Burgess 
STC Snubber, 

for prevent- 


sPiicedl eecaen 





Co., Chicago, Ill, is now chief engi- 
neer of maintenance, Trojan Powder 
Co., Plum Brook Ordnance Works, 
Sandusky, Ohio. 


In memory of James Mapes Dodge, 
pioneer engineer and one of the foun- 
ders of Link-Belt Co., a ceremony 
was held at the company’s Nicetown, 
Philadelphia plant on June 30, which 
commemorated the 90th anniversary 
of his birth. Mr. Dodge was chairman 
of the board at the time of his death 
in 1915. 


S. H. Mortensen, engineer-in-charge 
of alternating current design for 10 yr., 
has been appointed chief electrical en- 
gineer of the Allis-Chalmers Mfg. Co. 
plants at West Allis, Cincinnati, Bos- 
ton and Pittsburgh. Starting at the 
Allis-Chalmers Norwood works in 
1905, Mr. Mortensen transferred to 
Milwaukee as an electrical draftsman 
3 yr. later. There he successively be- 
came design engineer for direct cur- 
rent machines, design engineer of ro- 
tating synchronous machines, and in 
1932, engineer-in-charge of alternat- 
ing current design. 


Lynn A. Williams, Jr., secretary of 
Stewart-Warner Corp., Chicago, IIl., 
and head of the company’s legal de- 
partment, was recently elected a vice- 
president of the corporation by the 
board of directors. 


In the 9 yr. that he has been asso- 
ciated with Stewart-Warner, Mr. 
Williams has been affiliated with most 
of the important steps that the com- 
pany has taken as part of a long range 
expansion program. 

As a member of the corporation’s 
new devices committee, which looks 
into new production methods and prod- 
ucts submitted by inventors, he has 
been instrumental in the development 
of many of Stewart-Warner Corp. 
most successful innovations in the 
fields of radio, refrigeration, lubri- 
cation and automotive accessories. 


Neil C. Reed was appointed assist- 
ant manager of the $14,000,000 Navy 
propulsion equipment plant which 
Westinghouse is building in western 
Pennsylvania. Prior to his new ap- 
pointment and since 1934 he was man- 
ager of the Buffalo office of the West- 
inghouse Electric Elevator Co. Mr. 
Reed served overseas with the 75th 
Coast Artillery in 1918 and 1919. After 
the war he completed high school, 
entered Syracuse University and grad- 
uated with a degree in electrical en- 
gineering in 1926. He joined West- 
inghouse the same year. 


Arthur M. Houser, engineer of 
standardization, Crane Co., Chicago, 
Ill, has been appointed consultant in 
the Simplification Branch of the Bu- 
reau of Industrial Conservation of the 
War Production Board, Washington, 
DC, 

Mr. Houser has devoted most of 
his time to standardization work, since 
the Boiler Code Committee of the 
A.S.M.E. was formed in 1911. Shortly 
thereafter the Manufacturers’ Stand- 
ardization Society of the valve and 
fitting industry was organized with 
Mr. Houser as one of its founders and 
an early chairman. He has been active 
since, and has written many articles 
on various phases of the subject. 
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Silbraz Joint 
































Faircoseal Valves are de- 














signed to make a Silbraz joint 
with Brass or Copper Pipe and 
)- Tubing. A Silbraz joint is a 
silver brazed joint—not 
1- threaded—not soldered. 
J The portway ends of the 
's valve are plain-bored, with a 
L recess in each end. Into each 
aS recess there is inserted, at our 
A factory, a ring of Sil-Fos silver 
he brazing alloy. This Sil-Fos 
i- ring has exactly the right kind S (heel 
< and right quantity of brazing 
ai alloy to make a perfect joint 
ch without guesswork or waste of 
= material. 
After inserting the pipe into a 
fr. the valve port openings, the application of are designed for use with steam, oil, hot or cold 
= heat from an oxy-acetylene flame causes the Water, compressed air, acid, Freon, sulphur 
of brazing alloy to flow evenly between valve and dioxide, ete. 
ad- pipe, thus forming a joint that is stronger than Silbraz joints have been approved by the U. S. 
ic the parts joined. In resistance to heat, vibration Navy for use aboard naval vessels and have been 
and. torsional strains, Silbraz joints are fully incorporated in many U. S. Maritime and U. S. 
of equal to the strength of the pipe or valve. Army specifications. 
4 Faircoseal Valves, for making Silbraz joints, Write for Bulletin F.S.V., or mail the coupon. 
he 
on, RAST! MNES OE I PER NO De RO Re ae 
of 1 THE FAIRBANKS COMPANY, PPE. § 
nce 2 399 Lafayette St., New York, N. Y. ; 
ny Please send your Bulletin FSV. 
a wiv RCOSEAL 1 NAME : 
‘ng i ADDRESS 
4 BRONZE VALVES @& sean 
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R. M. Kalb Appointed 
Chief Engineer 


THE KELLOGG SWITCHBOARD AND SUP- 
pLy Co., Chicago, IIl., announce the ap- 
pointment of Robert M. Kalb as chief 
engineer of the company. 

Mr. Kalb, a telephone research en- 
gineer. of long experience, was previous- 
ly assistant chief engineer of the com- 
pany. He is a graduate of Ohio State 
University, Department of Electrical 
Engineering and took post graduate work 
at Columbia University. Later he taught 
in the Electrical Engineering Laboratory 
at Ohio State University. 

He is known for his research engi- 
neering work on transmission and cir- 
cuit problems, and for 13 yr. was as- 
sociated with the Bell Telephone Labo- 
ratories. A number of patents have been 


issued to him for improvements on 
various telephone apparatus. 

‘ Wallace, associated with the 
Kellogg Laboratory and Engineering 
Department for many years, has been 
promoted to the position of assistant 
chief engineer. He will chiefly be re- 
sponsible for production engineering. 


E. F. Moran Advanced 
By Westinghouse 


Epwarp F. Moran, graduate of Mas- 
sachusetts Institute of Technology, and 
associated with Westinghouse Elec. & 
Mfg. Co. since 1935, and X-ray sales 
manager since December, 1941, has been 
named assistant to the manager of the 
X-ray division, with headquarters in 
Baltimore, Md. 

Mr. Moran will be succeeded by 





20” 125-Ib. American 
Standard Valve, hand 
wheel control. Ball bear- 
ing mounted with stuffing 
box. Precision machined 
and wedge-tight. Manual 
or automatic control. Six 
revolutions of hand 
wheel completely open or 
close valve. 


maintenance. 


Non-complicated construction means minimum 


Streamlined vane seats at an angle with wedge- 
tight precision against body of valve. 


Vane is vibrationless. Self-cleaning and ex- 
tremely easy to cverate. 


Graduated dial and pointer determines exterior 
position of vane in control of volume and 


pressure. 


Special R-S pressure iron castings for resistance 
against heat, abrasion and corrosion. Cost 
less and more readily procured than steel. 


@ Sizes to 84-inches and pressures to 300 lb. for 


many services. 


For performance data, specifications qnd complete details, re- 


quest Catalog No. 10-B. 


R-S PRODUCTS CORPORATION 


4535 Germantown Avenue 


Philadelphia, Pa. 


BUTTERFLY VALVES 





Chandler S. Eason, manager of the divi- 
sion’s Philadelphia office, according to 
Walter C. Evans, vice-president. 


Bonner, Treasurer of 
Pomona Pump Co. 


C. GRANNISS 
Bonner, form- 
erly comptrol- 
ler and -more 
recently treas- 
urer of The 
Brunswick-Bal- 
ke-Collender 
Co., Chicago, 
lll, has been 
elected _treas- 
urer of Pomo- 
na Pump Co., 
Pomona, Calif. 
Mr. Bonner re- 
lieves i 
Ne eaeet C. Granniss Bonner 
and former treasurer, who will devote 
full time to directing production of the 
company’s four manufacturing plants. 
Mr. Bonner is a graduate of Swarth- 
more College. - 


Cutler-Hammer Personnel 
Changes 


CuTLeR - Ham- 
MER, INC., recently 
announced changes 
in its selling or- 
ganization. The 
New York District 
office has added 
j. “As. ‘Darnall,. .a 
transfer from the 
Milwaukee, Wis., 
offices, to its staft 
at 8 W. 40th St. 
Philadelphia Dis- T. N. Bristow 
trict office at 401 
N. Broad St. receives R. Keeler, trans- 


. ferred from Milwaukee, where he has 


been in experimental work and sales. 
The Cincinnati office announces transfer 
of J. E. McSorley from the resales di- 
vision in Milwaukee, while the Seattle 
office becomes a district sales office with 
T. N. Bristow as district manager. 


C. A. Mabey Director of 
Bristol Co. Research 


THE BrRIstToL 
Co., Waterbury, 
Conn., recently an- 
nounced the ap- 
pointment of 
Charles A. Mabey 
as director of the 
research activities 
of the company. 
Mr. Mabey, who 
has served as 
physicist for sev- 
oe —. - a 5 

arvard graduate oe 
and did advanced C. A. Mabey 
work in physics at Harvard and M.I.T. 
He has also been associated in research 
work with International Communica- 
tions Laboratories of New York, Fed- 
eral Telegraph of Newark, N. J., and 
with Mathieson Alkali Works of New 
York and is a member of the American 
Physical Society. 
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Vost Steel Valves are d-r-o-p f-o-r-g-e-d 
and that’s why they are extra strong 
and extra tough .. . operating with a 


maximum of dependability and a mini- 
mum of maintenance in exacting flow 
control services ... the kind of perform- 
ance that is a “must” with power plants 
like Chester Station of the Philadelphia 
Electric Company. 





globe valves on high pressure drip lines 
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Roto Model 130 
air-driven moter 
with swing-frame 
head and air valve 
for one-man oper- 
ation in 3%" 
curved tubes, and 
Roto Junior Model 
39 air-driven mo- 
tor with pivot head 
for 2” tubes. 


Save a Helper and Save Time 


with a ROTO 


TUBE CLEANER 


Right now, when time and skilled labor are at such 
a premium, is an opportune time to consider the 
advantages which the New Roto Tube Cleaner 
can give you. A Roto operating air valve on 
the motor enables one man to clean tubes 
faster than when he has to depend upon a 
helper to turn on and shut off the air be- 
tween every one of the hundreds of 
tubes cleaned. The Roto motor de- 
livers more power per cubic foot of 
air consumed than ever before. 
Roto cutting heads, universal 
joints and accessories are built 
to make and keep customers 
satisfied. Your plant needs 
the kind of performance 

that Roto gives. 


SEE OUR ADV. IN SWEET’S 


The ROTO Company 


145 SUSSEX AVE., NEWARK, N. J. 








To avoid 


following 





be sure to send a change of address to our office. Changes 
received by the 20th of the month can be made effective for 


Change of Address 


missing an issue or paying for forwarding postage 


month's issue. 











MANUFACTURERS’ © 
NEWS 


Following the passing of Morris S. 
Towson, president of the Elwell- 
Parker Electric Co., Cleveland, Ohio, 
the company annouunces the newly 
elected officers, S. K. Towson, presi- 
dent and general manager and W. A. 
Meddick, vice-president., 


The Worthington Pump & Machin- 
ery Co. was recently awarded the 
Navy “E” pennant at its Harrison, 
N. J., plant. Also presented were 
Navy “E” button insignia to the em- 
ployes of the plant. 


Benwood Linze Co. 
Acquires The Fore Electric 


Tue Benwoop Linze Co., St. Louis, 
Mo., designers, engineers and manu- 
facturers of electrical rectifiers and 
rectifier-transformer assemblies _ re- 
cently announced a further step in their 
overall program of expansion with 
the purchase of the Fore Electric Co., 
4800 Delmar Blvd., St. Louis, Mo. 
The purchase includes all of the com- 
pany’s equipment, inventory, assets 
and trade name. All facilities have 
been moved to the plant of the Ben- 
wood Linze Co., at 1815 Locust St. 

The Fore Electric Co. was founded 
in 1917 under the direction of Albert 
Wehmeier. The company manufac- 
tured battery chargers of both vibrator 
and bulb type, magnetizers, transform- 
ers and electrical meters. All products 
were manufactured under the trade 
name, “Fore.” 

The Benwood Linze Co. will con- 
tinue to manufacture and distribute 
the products of the Fore Electric Co., 
including replacement parts for same. 


New Navy Plant in 90 Days 


It Took just 90 days and a construc- 
tion technique borrowed from World 
War I to make ready a new plant 
for production of Navy material at 
the Allis-Chalmers Mfg. Co. Prac- 
tically a self-contained shop, the 
emergency building is of wood con- 
struction with brick facing. It covers 
an area of 200,000 sq. ft. The wood 
construction was adopted both to cut 
construction time to a minimum and 
to conserve critical materials. Prac- 
tically the only metal used in the con- 
struction are the metal caps at the 
ends of timber tresses and columns. 
The metal caps were produced in Allis- 
Chalmers’ own foundry to save time. 
Electrical “control equipment will be 
manufactured in the new building 
which will begin to operate as a 100 
per cent Navy plant. 


Bureau Helps War Plants 


‘Get $62,120,464 in June 


THe Bureau oF FINANCE reported 
July 3 that in June the Bureau ob- 
tained $62,120,464 for manufacturers en- 
gaged in war production, as compared 
with $54,476,358 in May. 
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Tasee are not many valves in the Gun Stations and 
Fighting Tops of America’s Warships. But below 
decks where the engines stay, there are valves by the 
hundreds. That they perform their functions dependably 
and well is as essential as is the performance of many 
another piece of equipment more easily seen, more often 
mentioned. 


So it is in power plants, refineries, powder plants, chem- 
ical industries. Each depends on the precise control of 
the flow of liquids and gases for proper performance. 
Each depends on valves for this control. 


It is small wonder that in time of war, when every ship 
must sail, when every factory must produce to the limit, 
that Powell Valves are in such great demand. For Powell 
Valves are backed by a century of experience, and a proud 
record of performance. Powell Engineers are trained to 
anticipate the demands of Industry. In times of peace this 
service has been a boon to American Industrial Progress. 
In times of war it is an essential military requirement. 


The winning of a war takes a lot that does not show on 
the surface. Some of this, particularly valve control, is 
“below decks.” 


The Wm. Powell Company 
Cincinnati, Ohio 


Figure 9003 W. E.—Class 900 pound Cast Steel Gate Valve with Weld- 
ing Ends, Outside Screw Rising Stem, and Bolted Flanged Yoke. Seat 
and disc are hard faced with Stellite. Available in sizes from 3” to 24”. 
Sizes 6” and larger are regularly furnished with anti-friction bearings 
in yoke. It is one of a complete line of quality, long-life valves specially 
designed and built by Powell to provide the Nation’s power plants with 
dependable flow control equipment. 
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IMPORTANCE of 


Anderson’s Super-Silvertop Steam Traps are playing their part in 
helping to win the war. Thousands of these dependable inverted 
bucket traps are being selected for installation in war production 
plants because in peace times they definitely proved their dependa- 
bility in giving uninterrupted, economical service in trapping 
steam-using equipment. Only Super-Silvertop Steam Traps are 
distinguished by these three advantages. First, simplified piping; 
they are used as an elbow or straight-in-line— 
Second, extra capacity due to a larger guided 
bucket—Third, passages liberal in area and 
bored smooth; not narrow cored passages to 
become clogged with scale and interrupt the 
flow of condensate. Now is a good time to 
become acquainted with Super-Silvertop Steam 
Traps. The way to become acquainted is to send 
for the book, “How to Choose A Steam Trap” 
a manual on the selection, installation and 
operation of steam traps. A letter from you 


brings a complimentary copy. 


THE V.D. ANDERSON COMPANY 


1939 WEST 96th STREET @ CLEVELAND, OHIO 


Super-Silvertop 


STEAM TRAPS 





@ SAUERMAN rover scesres 


10 to 600 tons 
per hour by 
one man 


MAN-HOURS are vital these 
days. The Sauerman system of 
moving open storage coal is 
unique in simplicity of operation 
and it brings per-ton- moving 
costs way down. Our catalog de- 
scribes this economical, trouble- 
free system. We would like to 
send you a copy. 


SAUERMAN BROS., INC. 
586 S. Clinton St. 
CHICAGO, ILL. 





NEWS FROM 
THE FIELD 


A.S.M.E. & A.I.M. E. 


Fuels Sessions Announced 

THE PROGRAM of the Joint Fuels ses- 
sion of the A.I.M.E. Coal Division and 
the A.S.M.E. Fuel Division, to be held 
at the Statler Hotel, St. Louis, Mo. 
Sept. 30 to Oct. 2, has been announced. 

The Hon. Harold L. Ickes, Secretary 
of the Interior, will be the speaker at 
the regional meeting baniuet held on the 
evening of the second day of the pro- 
gram. 

Papers to be presented at the sessions 
include: Increasing the Percentage Pro- 
duction of Large Size Coke at Fast 


. Coking Rates to Meet Wartime De- 


mands, by I. M. Roberts, Laclede Gas 
Light Co., St. Louis, Mo.; Plan to Im- 
prove Blast Furnace Coke, by W. T. 
Brown, Research Engr., Jones & Laugh- 
lin Steel Corp., Pittsburgh, Pa.; Density 
Index Patterns of the Physical Charac- 
teristics of Ash and Clinkers from Coal 
and Admixtures, by R. M. Weimer, 
Northern Illinois Coal Corp.; Some 
Ways to Avoid High Stoker Mainten- 
ance and Inefficient Combustion, by A. 
R. Mumford, Combustion Engineering 
Co, Wilmington, Ill.; The Distribution 
of Coal Dust by Tank Car as Pulverized 
Fuel, by Harmon C. Ray, Carter Coal 
Co.; Combination Coal and Gas Firing, 
by H. L. Crain, Kansas City Power & 
Light Co.; Use of Mixtures of Oil and 
Coal in Boiler Furnaces, by Dr. W. C. 
Schroeder, U.S.B.M., College Park, 
Md.; Priorities in Mine Supplies, by 
D. L. McElroy, University of W. Va.; 
Meeting Wartime Fuel Problems, by 
Ollison Craig, Riley Stoker Corp., Wor- 
cester, Mass.; and Using Machine Shops 
for War Production, by A. Lee Barrett, 
Pittsburgh Coal Co., Pittsburgh, Pa. 

Presiding at the Percy Nicholls 
Award presentation banquet will be A. 
= 5 sai Combustion Engineering 

o., Inc. 


National Chemical 
Exposition Changed 


ANNOUNCEMENT is made by the Chi- 
cago Section of the American Chemical 
Society of a change of dates and location 
for its second National Chemical Ex- 
position, owing to the acquisition of the 
Stevens Hotel in Chicago by the United 
States Army. 

The exposition and conference have 
been transferred to the Sherman Hotel, 
located at Clark and Randolph Sts., and 
will take place from Nov. 24 to 29 


Construction on Davis 
Project to Begin 


Tue Bureau oF RECLAMATION, has 
awarded a contract to the Uth Construc- 
tion Co., San Francisco, Calif., at $18,- 
996,392 for the construction of the pro- 
posed Davis Dam and_ hydroelectric 
power plant on Colorado River, and 
work on project will be placed under 
way at early date. The award represents 
a contract on joint bid of company note 
and nine other contractors all of same 
city, including Morrison-Knudsen Co., 
Macdonald & Kahn, J. H. Pomeroy & 
Co., J. F. Shea Co., Raymond Concrete 
Pipe Co., Pacific Bridge Co., Winston 
Brothers, Griffith Co., and Stanley Bent, 
which ‘ will cooperate in the different 
features of construction. The dam site 
is about 30 mi. west of Kingman, Ariz., 
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REINFORCED 
HERE 


It's the difference between RIGHT and WRONG 
—this "selective" reinforcement 


OTH mathematical calculations 
and practical tests* prove that the 
bursting stresses in an elbow are great- 
est at the crotch or inner wall. That’s 
why a special process is employed in 
producing WeldELLS which provides 
extra metal in this region of greatest 
stress as pointed out above. It is the 
nearest possible approach to the “One 
Hoss Shay” ideal of absolutely uniform 
strength throughout. 


And it’s also one more example of 
the length to which we have gone in 
producing WeldELLS to follow sound 
engineering considerations—considera- 
tions which mark the difference be- 
tween right and nearly right. 

An extra value, this—and opposite 
are listed other extra-value features 
that are combined in no other fittings 
for pipe welding. Yet: WeldELLS 


cost no more! 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street © Philadelphia Office: Broad Street Station Bldg. 
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Weld ELL 


have everything— 


No other fittings for pipe welding 
combine the features found in 
WeldELL. In addition to that 
described, they include: 

> Seamless—greater strength and 
uniformity. 

> Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

& Precision quarter-marked end— 
simplify layout and help insure 
accuracy. 

> Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
® Wall thickness never less than 
specification minimum—assures 
full strength and long life. 

® Machine tool beveled ends— 
provides best welding surface and 
accurate bevel and land. 

& The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the world—insures 
complete service and undivided 
responsibility. 











* The amount by which stress is greater at the 
crotch in a fitting having uniform wall thick- 
ness depends only on its radius. Mathematical 
analysis (specifically the Lorenz formula) shows 
the stress at the crotch to be 
— pr (2R -r) 
2t (R -r) 
Where S = Bursting stress, Ibs. per sq. in. 
p = Internal pressure, Ibs. per sq. in. 
r= ¥% inside diameter of fitting (O.D. 
if Barlow’s formula is desired). 
t = Wall thickness in inches. 
R = Center line radius of fitting, inches. 
Numerous tests by the Research Division of 
Taylor Forge show the formula given above to 
be somewhat on the conservative side. 
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THE FLOW OF 7ANES ° 


great Tank Arsenal is being recorded in the pages of History 


Fim METERS 








More for Your Money 


Because advertising is so widely used in the United States, 
we are the best informed people in the world on what 
there is to buy, what it will do for us and where to buy it. 
Because advertising is one of the most economical parts 
of the selling process and helps identify power plant, 
products of known performance value, it is an important 
aid in getting more for your money. 











and approximately 67 mi. below Boulder 
Dam on the satne river. The structure 
will be of earth and rock fill type; it 
will be 138 ft. high above river bed, 
with crest length of 1600 ft., which will 
be provided with a roadway 44 ft. wide. 
The project primarily is for the devel- 
opment of power, but will provide, as 
well for river regulation. The power 
station will be 110 by 448 ft., situated 
at the downstream toe of the concrete 
penstock structure. It will be equipped 
with five 45,000-kv-a. electric generating 
units, for which award has been made 
to General Electric Co. at price of 
$2,487,000. The project will require 
about 6,000,000 cu. yd. of excavation, 
445,000 cu. yd. of concrete, 14,000,000 
Ib. of concrete reinforcing bars, and ap- 
proximately 11,300,000 Ib. of gates, pen- 
stocks and miscellaneous structures. 


Houston Lighting & Power Co. 
Houston, Tex., has begun work on pro- 
posed new steam-electric generating 
station on tract of about 100 a. of land 
on Houston-Richmond Highway, near 
the city limits. This plant, to be known as 
the West Junction generating station, 
will have an initial capacity of 35,000 
kw. Reported to cost close to $2,000,- 
000, including switching station, trans- 
mission lines and other structures. It 
is planned to have the station ready for 
service around the close of the year. 
Ebasco Services, Inc., 2 Rector Street, 
New York, N. Y., is consulting engineer. 


Consumers Power Co., Jackson, 
Mich., has arranged for the purchase of 
tract of approximately 200 a. of land 
on Muskegon Lake, Muskegon, Mich., 
as a site for a future power plant. The 
tract formerly was held by the Muske- 
gon Booming Co., Muskegon, and used 
as a log-sorting grounds. It has a 
frontage on the lake of about 1 mi. and 
was secured for a reported consideration 


of about $60,000. 


Buffalo Niagara Electric Corp., 
Buffalo, N. Y., has completed construc- 
tion of an ‘addition to its Charles R. 
Huntley generating plant on River Road. 
Work will begin soon on installation of 
the turbine-generator unit, being built 
by General Electric. The boiler unit 
will have a capacity of 900,000 Ib. of 
steam per hr. at 1500 lb. pressure and 
will be fired by pulverized coal. The 
plant is scheduled for operation early 
next fall and will include additional 
transmission lines and enlargement of 
switchyard at the plant. 


Government Takes Over 
Yadkin Project 


THE HYDROELECTRIC project on the 
Yadkin River, near Clemmons, C, 
initially begun by the City of High 
Point, will be taken over by Govern- 
ment, through the PWA, and used as 
source of Federal power. Work sus- 
pended a number of months ago will be 
resumed soon. The project, as original- 
ly designed by Murray & Flood, Inc., 
369 Lexington Ave., New York, N. Y., 
consulting engineer, covered the con- 
struction of a power dam about 85 ft. 
high, with 21,000-kw. initial capacity, 
divided into three 7000-kw. hydraulic 
turbine units. 

The Government will arrange for 
various changes in design, with adjust- 
ment of former contracts for work 
made by the city and the awarding of 
additional contracts as required. Ad- 
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your Vedees./ 


Round-the-clock production was put in force at 
once. But your deliveries have been and are de- 
layed—longer than we hoped for—and the problem 


Honor to you men who wait so that America and 
her ships can have valves some of you need so 
desperately. 


* * * 

“TO AMERICAN SHIPS! MAY GREAT FLEETS OF THEM 

SAIL FORTH—TO RETURN, SOON, WITH PEACE.” 
We can drink that toast together for we sweat with 
you. Scarcely had READING-PRATT & CADY com- 
pleted tremendous additions to capacity—to meet 
the greater demands you were making for READING- 
PRATT & CADY VALVES—than came Pearl Harbor. 
Immediately following, we heard the call for 
more ships than the world had dreamed pos- 
sible to build. Every ship is a maze of valves. 
And we were asked to take ‘the responsibility 
for many of them. 


— 


Wit 


is complicated by certain shortages. We believe that 
many of you see that this is the only road to travel 
today—that when you hear of fleets of American 
ships carrying their precious cargos to far corners of 
the world, you get no small measure of satisfaction 
from realizing that valves you might have had, 
helped do the job. 


MANUFACTURERS OF sf AND W VALVES AND FITTINGS 


Reading, Pa., Atlanta, Boston, Chicago, Houston, 


Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


(0Z 
A DIVISION OF W> AMERICAN CHAIN & CABLE COMPANY, INC., sRIDGEPORT, CONNECTICUT 
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@ This is the MURRAY 
type "UG" Integral 
Geared Turbine with low 
speed gear shaft ex- 
tended for belt drive. 
This turbine rated 100 
h. p., 2400/400 r. p. m., 
operates at 160 Ibs. ini- 
tial pressure, D. & S. and 
40 Ibs. back pressure. 
This particular unit is in 
use driving a paper ma- 
chine in a paper plant in 
Michigan. 





Don’t Let the Matter of Priority Stop You 
from Planning for the Future. .... » 





MURRAY TURBINES 


WITH HIGH OVERALL EFFICIENCY : 
have proved exceptionally dependable in 


all production eras for 15 YEARS... . 


%& There are many types of MURRAY Turbines. The 
"UG" shown here is used to drive low speed ma- 
chinery. There will be many of these machines to 
drive in the future as well as high speed machinery— 
power ever will be the basis of production. 


With expanded production facilities, we are doing our utmost to make 
deliveries in accordance with priorities. You may not be one to get a 
MURRAY Turbine on priority, but you certainly will when victory comes 
to America. So, plan now for your turbine needs—let's talk it over—in 
the meantime why not send for MURRAY Bulletins so that you will have 
the details before you. — 


IRON WORKS COMPANY 


PREORPORATED °1870 


Oe a ce men. IOWA 











BETTER Semwrok — SAFETY —:SATISFACTION 
FOR REPLACEMENTS ORDER 


PRECISION GAGE GLASSES 








GASKETS THAT WILL FIT EXACTLY 


Red Lip-mold Pattern 
Expansion Type Gasket 


Send for Glass and Gasket Chart 


and GAGE GLASS GASKETS 
THAT WILL NOT BLOW OUT 


Standard Square Cut 
Gaskets High Pressure 
Non-hardening and 
Non-softening 








Standard and Extra Strong Glasses 


Mica Shields Shipment made by parcel post 
Protectors the same day as order is received 


ERNST WATER COLUMN & GAGE.CO. 
RUBBER & GLASS DIVISION LIVINGSTON, NEW JERSEY 
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ditional land will be acquired for the 
project and William F. Freeman, High 
Point, consulting engineer has been en- 
gaged to make surveys for this phase 
of the project.. W. R. Holway & As- 
sociates, Tulsa, Okla., consulting en- 
gineers, have been commissioned to re- 
design the project for Federal needs, 
Part of the output of the new plant 
will be used by Carolina Aluminum Co,, 
at its works at Badin, N. C. It is 
said, also, that power will be secured 
from the new source by Carolina Power 
& Light Co., Raleigh, N. C., for trans- 
mission and distribution, to serve Fed- 
eral munition plants in its territory. 


Help Put ‘Empty Cylinders 
To Work 


PRODUCTION requirements today are 
such that there is an increased demand 
for oxygen and acetylene. This demand 
can be met if empty cylinders are re- 
turned promptly and if cylinder stocks 
in the hands of users of oxy-acetylene 
welding and cutting are maintained at 
a minimum. 

Cylinders must be kept moving. They 
must not be permitted to stand idle, 
either full or empty. The cylinder sup- 
ply, now the most important factor in 
the distribution of compressed oxygen 
and dissolved acetylene, is still deemed 
adequate to keep these gases continually 
and readily available to essential users 
if all wi'l co-operate in speeding up 
turnover rates. 

Also, refrain from ordering more 
oxygen or acetylene than is required 
for immediate needs. Many shops allot 
not more than three oxygen and three 
acetylene cylinders to every two weld- 
ing or cutting outfits in active service. 
This plan permits a 50 per cent reserve. 

This appeal is made just as much to 
small shops, using two or three cylinders 
a month, as it is to large plants using 
up to one hundred or more cylinders a 
month. For every day a cylinder is 
empty and idle is a day lost out of its 
productive life regardless of the size of 
the shop. 


OBITUARIES 


Charles L. Meyer 


Cuartes L. Meyer, mechanical and 
sales engineer with the L. J. Wing Mfg. 
Co., New York, for the past 18 yr. 
died June 26, at his home in Hollis, 
a 


Mr. Meyer, born in New York City 
on August 25, 1889, attended Manual 
Training High School and Pratt In- 
stitute and spent 3 yr. at the Brooklyn 
Polytechnic College.’ He was with the 
Brooklyn Edison Co., as engineering as- 
sistant from 1908 to 1910. With West- 
inghouse, Church, Kerr and Co., he 
worked on power plant layouts, and in 
heating and ventilating. He was Fire 
Apparatus Test Engineer for the New 
York Central and Hudson River Rail- 
road Co., and later with the Westing- 
house Machine Co., New York, as chief 
draftsman and engineer. : 

From 1915 to 1921 he was with the 
National Aniline and Chemical Co. The 
following year he was sales engineer 
for United Lead Co. and in 1924 he be- 
came sales engineer in charge of sales 
for L: J. Wing Mfg. Co. 3 

Mr. Meyer is survived by his widow, 
mother, two brothers and two sisters. 
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The life expectancy of a Globe Pressure 
Tube is an open book to the Globe 
metallurgist. Frequent laboratory tests, 
including photomicrographic inspection, 
in addition to careful and thorough 
individual gauging for wall thickness 
and outside diameter, insure a consist- 
ently uniform quality of product. 





Such extra precautions in manufacture 
may readily be translated into longer 
life and greater safety in use. This extra 
margin of safety and strength means 
lower cost in the long run for the user 
of Globe Pressure Tubes. 
Globe Engineers are always available 


to assist in selecting a tube with 
the exact characteristic you require. 


GLOBE STEEL TUBES CO., Milwaukee, Wis. 














“BOILER TUBES 

‘CONDENSER AND HEAT 
EXCHANGER TUBES 

MECHANICAL TUBING 
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AND NO DROP IN CAPACITY. 


that’s why you find BLACKMER ROTARIES 


DOING THE “TOUGH PUMPING JOBS” IN WAR 
PRODUCTION PLANTS 








the BUCKETS 


(swinging vanes) make 
Blackmer Pumps self- 
adjusting for wear, insur- 
ing constant volume. 
When the buckets are fin- 
ally worn out, a 20 min- 
ute replacement job re- 
stores the pump to its orig- 
inal efficiency. A set of 
“buckets” costs but a few 
dollars: 


TAKE CARE OF YOUR 
PRESENT PUMPS 


Blackmer engineers have prepared this material to 
help you maintain your present pumps at greatest 
efficiency. 





Bulletin 301: “FACTS about 
ROTARY PUMPS,” complete 
operating data on swinging- 
vane type pumps. 
Bulletin 302: PUMP ENGINEER- 
ING DATA, useful tables on 
pumps and piping. 
SER-1: “TEN WAYS TO MAKE 
ROTARY PUMPS LAST 
LONGER,” a _ maintenance 
; check-list in handy card form. 
THESE BULLETINS ARE FREE TO PLANT MEN. 
Write Blackmer Pump Company, 2018 Century 
Avenue, S.W., Grand Rapids, Michigan, for your 
copy today. 


THESE MATERIALS and 
many others are handled 
efficiently by BLACKMER 
PUMPS: 





Acids 
Alcohols 
Asphaltum 
Bleaches 


Solvents 
Syrups 
Yeast 











POWER PUMPS 

5 to 700 GPM 

HAND PUMPS 

54 models. 
AVAILABLE NOW ON 
PROPER PRIORITY RA- 
TING. We can ship stand- 
ard units promptly upon 
rated orders. Write us 
your requirements. 





“BUCKET DESIGN’-SELF-ADJUSTING FOR WEAR 








WHEN YOU WRITE 
TO ADVERTISERS 


When writing advertisers for catalogs, descriptive bulletins or 


prices, please remember to say, “I saw your message in 
POWER PLANT ENGINEERING.” Thus you'll do a good 


turn for the advertiser and for this publication. . . . . . . 











NEW > 
ENGINEERING 
BOOKS 


The Entire Electromagnetic Spec- 
trum. Compiled by the Westinghouse 
Research Laboratory. Copyright 1942, 
Printed on cloth in seven colors. Size 
40 by 30 in. Published by the Westing-. 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. Price $2.00 (while the lim- 
ited supply lasts). 


This excellent chart, printed in seven 
colors on cloth, with a transparent plas- 
tic front which can be cleaned with a 
damp cloth, is mounted on rollers so 
that no frame is required. It covers the 
entire spectrum from a frequency of 10 
up to 3 x 1025 c.ps. (wave lengths in 
meters from 3 x 107 to 3 x 10-17). In 
Angstrom Units, this is from 3 x 101 
to 3 x 10-’, ranging from power and 
light on one end through induction 
heating, radio waves, infra-red, ultra- 
violet, X-rays, Gamma-rays and sec- 
ondary cosmic rays on the other. 


In addition to the primary spectrum, 
there are six secondary strips showing 
various sections of the spectrum to an 
expanded scale. These six are: the in- 
duction heating spectrum from 60 to 
6 x 108 c.p.s.; the radio spectrum from 
1 to 30,000 meters; the infra-red spec- 
trum from 8000 to 2 x 106 Angstrom 
Units; the ultra-violet spectrum from 
120 to 4100 Angstrom Units; the X-ray 
spectrum from 0.8 to 5 Angstrom 
Units; and the photographic spectrum 
from 1500 to 11,000 Angstrom Units. 


This last spectrum shows the wave 
lengths of the elements from mercury 
on one end to helium on the other, 
with the. central section colored to 
show the visible light range from blue 
through red. All of the charts have 
marked on them the practical use of the 
different wave lengths. The radio spec- 
trum has in addition a clear designa- 
tion of the wave length allotted to ex- 
perimental government and commercial 
use in this and other countries. A glos- 
sary of special terms in one corner of 
the chart adds greatly to its usefulness. 


Heating, Ventilating, Air Condition- 
ing Guide, 1942 Edition. 1256 p., 6 by 
9 in., cloth bound, illustrated. Ameri- 
can Society of Heating and Ventilating 
Engineers, 51 Madison Ave. New 
York, N. Y. Price $5.00. With thumb 
index, $5.50. 

This informative volume is issued 
annually. In 1922 the first issue of the 
Guide was a book of only 350 pp., lim- 
ited in its coverage of the technical 
phases of the industry and in the pre- 
sentation of manufacturers’ equipment 
data, Contrasting with this, the 1942 
edition contains 1256 pp. and treats 
exhaustively every phase of heating, 
ventilating and air conditioning, and 
related phases of refrigeration. 

In this edition it has been the ob- 
jective of the Guide Publication Com- 
mittee to present the latest available 
authoritative information on the vari- 
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® The bending of pipe is an operation which re- 
quires considerable more skill than is evidenced 
by mere observation. 


Of great importance is the manner in which the 
pipe is prepared to insure the finished bend 
having a smooth, clean inner surface free of 
embedded impurities, wrinkles or buckles. 


For hot bending, Naveco shops are equipped to 
mechanically ram a special grade of sand com- 
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pactly in the pipe, thus insuring a minimum 
amount of thinning in the outside wall. 


Before shipment, every Naveo pipe bend is in- 
ternally turbined with tube cleaner to remove all 
traces of sand or scale. Where such scale and 
sand is not removed, it will frequently loosen 
up in service and destroy turbine blading and 
valve seats, clog traps and in short, impair the 
operation of any mechanical equipment to which 
the piping system is connected. 


Every pipe bend and every piece of piping material turned 
out by Navco shops is of a distinctly superior type of 
craftsmanship. It has been fabricated by master craftsmen. 








NATIONAL VALVE & MFG. CO., PITTSBURGH, PA. 


[ATLANTA BUFFALO CLEVELAND CHICAGO NEW YORK PHILADELPHIA] 
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Brine Corrosion a 
eee 3c) Oily Boiler Deposit 


TEST. TUBES SAVE 
WATER TUBES 


Haering products and Haering service are directly stepping up 
war production. They control corrosion in boilers, condensers 
and engine cooling systems and all water equipment used in 
gasoline production, munitions, tanks and many other war 
products. 

Our ability to read water and our many glucosate correctives 
are doing active service in war industries. 

Send for booklets on scale and corrosion control, cooling waters, 
proportioning problems. 

Write for sample containers and data forms to give us a com- 
plete picture of your problems. 


D.W. HAERING & CO.,INC. 


“WE an a, WATER” 
GENERAL Di ces. 205 West Wacker Drive 
CHICAGO, ILLINOIS 


Hot Water Scale 














Ways In Which Wartime 
Advertising Helps You 


pre rae said recently that “advertising is a con- 
venient and effective channel for getting useful in- 
formation from where it is to where it is needed”. 


Using POWER PLANT ENGINEERING as such a 
channel, scores of advertisers are now passing along 
practical wartime information on how and where to apply 
power equipment to increase plant capacity, to facilitate 
conversion to war production, to guard against shut- 
downs, to reduce maintenance expense. 


Now more than ever before it will pay you to read the 
advertisements in POWER PLANT ENGINEERING. 
They can help you keep posted on new and better oper- 
ating methods, aid you and your plant to contribute more 
fully to the nation’s all-out “battle of production”. 


GS § &Y 











ous subjects covered in the 47 chap- 
ters. In accordance with the policy 
established by its founders, approxi- 
mately one-half of the Guide chapters 
have been revised. Of these, nine were 
completely rewritten. In this edition, 
a new chapter has been added on the 
fundamentals of Heat Transfer, which 
includes the basic equations for con- 
duction, convection and radiation. Some 
revisions have been made in the chap- 
ters on Thermodynamics of Air and 
Water Mixtures. The Mollier Dia- 
gram for Moist Air has been redrawn 
and a new Volume Diagram for Moist 
Air has been added. The data on Phys- 
iological Principles have been revised 
to include current knowledge on ther- 
mal interchanges taking place between 
the human body and the environment. 
The chapter on Central’ Systems for 
Comfort Air Conditioning has been 
completely rewritten. 


In addition to many other changes, 
the chapter on Radiant Heating has 
undergone major revisions and con- 
tains essential data for the design of 
radiant heating systems. A new duct 
chart has been added to the chapter on 
Pipe and Duct Heat Losses. 


The final chapter is on Terminology 
and constitutes a complete glossary of 
terms used in the text and in addition 
lists standard abbreviations, conver- 
sion equations, drafting symbols and 
a specific heat table. 


Security for Industrial Plants. Pre- 
pared by the Navy Department. For 
sale by the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C. Size 6 by 9 in, 
paper bound, 25 pp. Price 10 ct. 


This pamphlet has been prepared 
as a guide to the management of in- 
dustrial plants to assist in building and 
maintaining a security program to in- 
sure continuous production of essential 
material. Plants working on War and 
Navy Department contracts have been 
advised on specific security measures. 
This pamphlet is intended primarily for 
those plants which have not had the 
benefit of specific advice concerning 
their properties. 


The booklet is divided into several 
sections, one dealing with general in- 
formation regarding security, one with 
the development of internal security 
plans, and one with passive defense. 
There are also several appendices cov- 
ering contracts, as well as legislative 
and executive orders dealing with 
espionage, sabotage, aliens and specific 
definitions of what constitutes vital 
military and naval installations, 


Water Handbook, 64 pp. Size 8% by 
11 in., spiral bound. Published by 


.W. H. and L. D. Betz, Gillingham and 


Worth Sts., Frankford, Philadelphia. 
Pa. Price 50 ct. 


In this concise yet comprehensive 
handbook prepared by the chemical 
engineers associated with W. H. and 
L. D. Betz, the power and_ industrial 
engineer will find not only complete 
instructions for making water analyses 
for various impurities but also interpre- 
tations of analyses of waters intended 
for use. in different industries. 
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36,000 SQUARE FEET LUMMUS 
SURFACE CONDENSER For A Well-Known 
Central Station 


Two large surface condensers under construction at Honesdale plant. Right: conventional, external type 
atmospheric relief valve. Left: Lummus built-in type of atmospheric relief valve — saves space, provides 
additional support. 


Among several large surface condensers under con- 
struction at the Honesdale plant of The Lummus Com- 
pany is a 36,000 square feet condenser. Interesting 
features of Lummus design contributing to the effi- 
ciency of this condenser are: 


Distinctive tube sheet layout, providing large in- 
ternal steam space, permitting free longitudinal steam 
distribution. 


Full deaeration within the condenser—all condensa- 
tion being run over plates and exposed to live steam. 
Entire design, including air coolers, contained within 
circular shell — no external steam domes or other 
parts to take up unnecessary space. 

Write for data on Lummus Surface Condensers, Steam 
Jet Air Pumps, Extraction Heaters and other heat 
exchange equipment. 


THE LUMMUS COMPANY - 420 LEXINGTON AVE., NEW YORK, N.Y. 


LUMMUS$ 
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NICHOLSON TRAPS 


Need But a Few Degrees Differential Between Steam 
and Condensate To Open Valve, Prevent Steam Waste 


OTHER features which help Nicholson In- 
° dustrial Steam Traps insure better drain- 
Other Nicholson age of unit heaters, pipe coils, water heaters, 


Products— etc., include: 

Piston and weight oper- NO eager sage pi types discharge air 
ated. steam traps, com- just as efficiently as water. ; 
pressed air traps, gasoline NO FREEZE-UPS—Types A, AU and C drain 
traps, steel and stainless completely when cold, hence cannot freeze. 

steel floats, flexible coup- | NO ADJUSTMENT—Same adjustment used 
compression shaft coup- for any pressure from vacuum up to the 
lings, expanding mandrels, maximum allowable with construction used. 
arbor presses, steam elim- NO DRIBBLING—Closes immediately when 


rn a mcg steam contacts bellows. 


Request. Write for Steam Trap Catalog No. 941. 


W. H. NICHOLSON & CO. 


160 Oregon St. Wilkes-Barre, Pa. 























DONT TRUST 
TO LUCK... 


NEW BULLETIN SHOWS 
WHAT BEARING METAL 
TO USE WHERE! 


SEND FOR YOUR FREE 


COPY... fact-packed NEW 
data book shows how to sub- 
stitute lead-base babbitts for 
tin-base bearing metals... 
tells which metals to use under 
all service conditions. 


MAGNOLIA METAL CO. 


18 West Jersey Street, Elizabeth, N. J. 


MAGNOLIA BEARING METALS 
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In the first section, 25 different 
methods of’ water analyses are dis- 
cussed at length, with procedures and 
calculations. Such water analyses as 
hardness, alkalinity, phosphate, sulfite, 
turbidity, oil, calcium, specific con- 
ductance, etc., are covered. With but 
one exception, all tests are simple 
accurate determinations requiring lit- 
tle or no previous chemical back- 
ground. Bacteriological analyses are 
not included. 


The second section of the book is 
devoted to interpretations of the tests 
and their application to plant control. 
Included here are discussions of such 
subjects as Carbonate and Non-carbon- 
ate Hardness, pH Control, Steam 
Purity, Inter-crystalline Cracking, Cor- 
rosion, and many others. 


Scattered throughout the Water 
Handbook are sixteen useful technical 
graphs and fifteen illustrations of dif- 
ferent pieces of testing equipment. 


Plastics. By J. H. DuBois. Copy- 
right 1942, Size 5% by 8% in., 280 pp., 
cloth bound. Published by the Ameri- 
can Technical Society, Drexel Ave., at 
58th St., Chicago, Ill. Price $3.00. 


At this particular time when plas- 
tics are beginning to take such an 
important: place in industry, this book 
is very timely. The author has played 
an important part in the field of plas- 
tics since its infancy and for many 
years has been in the Plastics Depart- 
ment of General Electric Co. and thus 
is in a strategic position to treat the 
subject from the matter of basic design 
information required by engineers and 
designers and to present the essential 
information on plastic material proper- 
tics in a usable form. 


It explains in an interesting form 
the various materials required and how 
they are put together to form plastics. 
It gives an excellent historical account 
of discoveries and developments in 
this field but does omit formal chem- 
istry to stress how all plastic mate- 
rials are used, what can be done with 
each and treats in considerable detail 
the industrial application of molding, 
laminating, compression and transfer 
molding, injection molding and con- 
tinuous extrusion. 


Lessons in Practical Arc Welding. 
By W. J. Chaffee. Copyright 1942, 188 
pp., paper bound. Size 5% by 8 in. 
Published by Hobart Trade School, 
Inc., Troy, Ohio. Price 75 ct. Special 
prices to schools. 


This book explains the fundament- 
als of arc welding in a simple and 
easily comprehensive manner and con- 
tains the complete series of 41 arc 
welding lessons offered at the Hobart 
Trade School. Chapter headings in- 
clude Preliminary Instructions; Start- 
ing and Manipulating the Arc; Weld- 
ing Common Joints with Bare Elec- 
trodes; Welding Light Gage Sheets 
with Coated Electrodes; General Weld- 
ing with Coated Electrodes in the Flat— 
Horizontal—Vertical— Overhead _ Posi- 
tion; Pipe Welding; Welding Cast 
Iron; Special Practice and Tests. Text 
also contains a suggested classroom 
procedure and ready reference index 
together with questions listed within 





each chapter. 
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... with efficient, non-stop Diesel operation! 


ODAY, every Diesel engine owner has his 
marching orders — full speed ahead for maxi- 
mum-production! That means fewer stoppages, 
less frequent overhauls. Parts must last longer 


perience, he has the indispensable “know-how” 
and the exclusive Cities Service instruments 
with which to tackle your particular job. And 
he’ll be glad to help. 


—even though your engines are driving harder 


than ever. Why not get together with him on a lubrication 


plan that will keep your Diesels running longer 
... with less time lost for costly repairs? There 
is no charge for this friendly consultation serv- 
ice. Simply fill in the coupon below and mail 
it today. 


There must be no slack, no let-up, no time-out 
for repairs. For wartime production is a race 
against Time — and every hour counts! 


Your big problem, then, is how to get steady, 
non-stop operation for longer periods be- 


tween overhauls. Upon request, an informative, up-to-the-minute 


booklet, “Diesel Engine Lubrication,” will be 
sent to Diesel operating personnel. Just check 
the space indicated! 


That’s one problem a Cities Service lubrication 
engineer knows how to handle. Out of long ex- 


RE iio ah gE cont EE 


OIL IS AMMUNITION — USE IT WISELY! —, 





2 | Please send me information concerning your 

ae SERVICE OlL COMPANY Engineers’ Lubrication Service. 1 

, 1326, Sixty Wall Tower, We. Fe Please send me your booklet, “Diesel Engine 
ffices: 
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LUBRICANT FOR EVERY NEED 
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NEED A NEW 
DOOR LINING 


On 


SPECIAL REFRACTORY 
SHAPES... FAST? 


Cast them yourself... FAST. 
Use a Castable Refractory 
made with LUMNITE! 


F YOU'RE ina hurry to replacea door 
lining, arch, baffle, burner block, or 
some special refractory shape, you can 

. doit quickly witha Castable Refractory. 


Pour the dry castable mixture out of 
the bag and mix it with water right on 
the job. The resulting Castable Refrac- 
tory, poured in a form to make joint- 
less one-piece walls or arches, or 
placed in a home-made mold to get a 
precast shape, is ready for service 24 
hours after mixing. No waiting...no 
delay... no production time out. 

A Castable Refractory handles as 
easily as ordinary concrete. There’s no 
cutting or fitting...no ramming... 


practically no shrinkage in drying or - 


firing. It’s not affected by steam or 
moisture. Has high resistance to spall- 
ing. Can be stored indefinitely. 


Specify Castable Refractories made 
with LUMNITE, and you get a bal- 
anced, always uniform product, made 
with carefully selected aggregates and 
the hydraulic binder which made 
Castable Refractories possible. Casta- 
bles to meet different temperature and 
insulation needs are made by refrac- 
tory manufacturers and sold by their 
distributors. 


The Atlas Lumnite Cement Company 


(United States Steel 
Corporation Subsidiary) 


Chrysler Bidg., New York City 





Proceedings, Thirty-fifth Annual 
Convention, Smoke Prevention Assn. 
of America. Size 8% by 11 in., 137 pp., 
paper bound, mimeographed text and 
illustrations, Published by Smoke Pre- 
vention Association of America, Inc., 
139 N. Clark St., Chicago, Ill. Price 
$1.00. 


This volume contains full copies of 
all papers presented and stenographic 
reports of discussions and Association 
business proceedings that took place 
at the annual meeting held in Cleve- 
land, O., June 2 to 5, 1942. Among the 
principle papers included are: Coal— 
Its Relation to the War, by Thomas J. 
Thomas; Reports on Dust Fall Sur- 
vey in Cleveland, O., Over Four Years 
Period, by Arthur E. Hutchison; A 
Study of Atmospheric Pollution, by 
W. F. Davidson; Ohio Coals, by H. M. 
Faust; Chimney Performance and Its 
Relation to the Smoke Problem, by 
J. G. Mingle; Smokeless Heaters— 
Dream or Reality, by Ralph G. Sher- 
man; Fuel Conservation in Domestic 
Usage, by James C. Parks; Abatement 
of Nuisances Caused by Discharge of 
Metallic Oxides from Non-Ferrous 
Secondary Metal Smelting Plants, by 
E. G. Dolezal; Railroad Practices in 
Abating Smoke from Locomotives and 
Eliminating Air Pollution, by J. P. 
Driscoll; Smoke Abatement in War 
Time, by Sumner B. Ely; Diesel Loco- 
motives, by Chas. H. Longman; Influ- 
ence on Atmospheric Pollution of the 
Exhausts from Diesel Automotive 
Vehicles and Locomotives, bv R. 
Bender; Fuel Economy on Railroad 
Locomotives, by Theodore Olsen; and 
How Smoke Regulation Departments 
Can Assist in the War Project of the 
Control, Allotment and Conservation 
of the Nation’s Coal, by J. F. Barkley. 


Metallurgy. By Carl G. Johnson. 
Copyright 1942, enlarged and revised 
edition, 262 pp., 127 illustrations. Size 
5% by 8% in., cloth bound. Published 
by The American Technical Society, 
Drexel Ave., at 58th St., Chicago, III. 
Price $2.50. 


Intention of this book is to present 
information on the subject of metals in 
such a way that the average individual 
who has had no opportunity to study 
the subject will be able to obtain some 
working knowledge of the manufacture 
and behavior of metals and their alloys. 
The science of physical metallurgy is 
stressed more rather than chemical 
metallurgy due primarily to the prac- 
tical value obtained by the student of 
engineering. 

The revisions were undertaken in 
view of the growing importance of 
metallurgy in industry, and the conse- 
quent importance of some practical 
knowledge of metallurgy on the part 
of the many men who come in contact 
with the metals, 

Ideal for regular vocational, trade 
and technical schools, the text is com- 
prised of information on: properties of 
metals and tests to determine their 
uses chemical metallurgy; producing 
iron and steel; physical metallurgy; 
shaping and forming metals; commer- 
cially important nonferrous alloys; 
copper and its alloys; heat treatments 
for steel; surface treatments; alloy on 
special steels; classification of steels; 
powder metallurgy, and literature of 
metallurgy. 





reasons why 


COCHRANE 
MULTIPORT 
DRAINER 


is the IDEAL DRAINER 


ONLY ONE MOVING ELEMENT, 
with rotating valve directly attached to 
float stem, all self contained within an 
integral housing. 


TREMENDOUS DISCHARGE 
CAPACITY is assured by unusually 
large port areas. Condensate is dis- 
charged through a rotating cylindrical 
valve, as through an orifice, except that 
there are 6 such orifices in the valve. 


POSITION HANDLE on outside of 


body permits closing valve or opening 
it wide: full opening thus secured serves 
as an effective blow off. 


COMPLETE ACCESSIBILITY of 


valve is provided by removable cover 
plate, without necessity of disturbing 
mechanism or piping connections. 


GAGE-GLASS, with guards and try 
cock, shows visibly the height of con- 
densate at all times. 


Write for a copy of Publication 2925, 
COCHRANE CORP., 3123 N. 17th St., Philadelphia, Pa. 
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Shall War Pla 
Shall Men J 
Shall Our 


soldiers Die? 


—ALL BECAUSE YOU DIDN’T SALVAGE ALL YOUR SCRAP IRON AND STEEL? 


Unless the steel industry gets 6,000,000 
EXTRA tons of scrap iron and steel this year, 
it cannot produce all the steel required for 
our war production program. 


It’s a serious situation. Because about half of 
the steel in every tank, airplane, ship, gun 
and shell comes from scrap—approximately 
50% of every charge into an open-hearth or 
electric furnace is scrap. 


There’s a lot of scrap iron or steel in or around 
every plant or shop. Old, obsolete, idle 
machines—old line shafting and pulleys— 
broken or worn-out dies, jigs, templates, 
rolls, patterns, molds, tools, gears, cams, 
fixtures, trucks—old pipe, valves, radiators 
—idle water tanks and supports— 
unused smoke stacks and other struc- 
tural items—anything made of iron or 





steel which has lost its value in its present 
form. Don’t overlook the scrap at home, too. 


Dig it out. It’s urgently needed—to keep war 
production flowing—to keep men at work—to 
protect our soldiers against the enemy. 


Put a competent man or a committee to work 
on a special campaign of your own. Tell every 
man in your plant how important scrap is 
today. Post this story on your bulletin board, 
(we'll gladly send reprints). Pile up every piece 
—no matter how small. You'll be surprised at 
the amount you find. Then call your nearest 
junk or scrap dealer. He’ll buy it from you— 
and send it on its way to a steel mill. 


If you and every plant does this PROMPTLY, 
you'll be helping to hasten the end 

. of the war—you’ll be helping to save 

® the lives of those who fight for you. 





This Advertisement Sponsored by 
REPUBLIC STEEL oor eee ae ee 
General Offices: Cleveland, Ohio 


Berger Manufacturing Division « Culvert Division + Niles Steel Products Division + Steel and Tubes Division 
Union Drawn Steel Division + Truscon Steel Company * Export Department: Chrysler Building, New York, New York 


In Cooperation with the U.S. Government’s Salvage Campaign 





FYR-FEEDER 


MULTIPLE 
SPREADER 
STOKERS 


OIL BURNER Users— 
Vital Industrial Plants 
-get QUICK DELIVERY! 


Sie Shortage, Steam Short- 
age, Man-power Shortage 
problems find a quick, efficient 
solution when you install the mul- 
tiple FYR-FEEDER Spreader 
Stoker! Burns local coals—excel- 
lent results with cheapest grades— 
more steam, less work, no clink- 
ers. Our engineers will be glad to 
help you make application to 
qualify for IMMEDIATE DELIV- 
ERY. Write to AMERICAN COAL 
BURNER CO., ENGINEERS, 22-18 
East Erie St., Chicago, Ill. 





AIR FROM NOZZLES: 


You Cam See 1. SPREADS COAL 


RE. 2. PROVIDES AIR ‘2 
FOR COMBUSTION 
3. CREATES 


TWO FIRES: FINES TURBULENCE 
BURN IN SUSPENSION. 

LARGER COAL 

ON GRATE. 


MULTIPLE 


‘the Dunwoody Industrial 


. Ambrose Fleming. 











MULTIPLE BURNER SPREADERS ARE ADVAN- 
TAGEOUS AND NECESSARY. 

Each FYR-FEEDER has 2, or 4, or more burner spread- 
ers giving dependability "ond convenience in eleaning 
grates, impossible to secure with a single spreader. 





OPPORTUNITIES FOR SALES ENGINEERS 
Some territories are open for experienced 
sales engineers familiar with steam plant 
boilers and furnaces. Information on re- 
quest. Please furnish record of your ex- 
perience and references. 





AMERICAN COAL BURNER COMPANY, 
Engineers 
22-18 East Erie St., Chicago, Ill. 


o =. I want to know what the FYR- 
DER can do in our plant. 


D icaies mail descriptive literature. 
O 1 am interested in selling FYR- 
FEEDERS. 


Company 











Address 
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Milling Machine, By the Staff of 
Institute. 
Copyright 1942. Size 10% by 8% in., 
110 pp., paper spiral bound. Published 
by the American Technical Society, 
Drexel Ave., at 58th St., Chicago, III. 
Price $1.25. 

The book, in manual form, covers 
jobs in connection with the setting up 
and operation of the various types of 
milling machines. These jobs give 
practice in the various operations and 
processes performed on different. ma- 
chines; in the selection and use for 
different purposes of milling tools and 
devices; and in the use of measuring 
tools and calculations. Listing 35 jobs. 
the manual includes a list of materials 
and tools needed, general instructions 


‘and a step by step procedure of work- 


ing operation. Complete details of each 
job are thoroughly illustrated, and each 
has a list of precautions, references, 
anda questionnaire check sheet. 

This book is one of a series of six 

manuals on job training units for train- 
ing on various machine tools. The 
others, headed under Machine Shop 
Training are The Instructor’s Guide, 
Bench Work, Drill Press, Grinder. 
Lathe, and Shaper and Planer, and 
were reviewed on p. 136 of the June, 
1942, issue, 


Bibliography on Circuit-Interrupt- 
ing Devices, 1928-1940. Copyright 1942, 
28 pp. Size 8% by 11 in., paper bound 
pamphlet. Published by the American 
Institute of Electrical Engineers, 33 
W. 39th St., New York, N. Y. Price 
80 ct. (To AIEE members 40 ct.) 

As a second bibliography of tech- 
nical literature, this publication is com- 
prised of a compilation of practically 
all material on the subject published in 
American technical and trade press and 
the principal articles published in other 
countries for the period 1928 to 1940. 
The contents include subjects on cir- 
cuit breakers (air, oil, water, rapid re- 
closing, recovery voltages, general and 
miscellaneous); enclosed switchgear: 
air switches; bus bars and fuses and 
fuse protection. Reference items are 
divided into the subiect sections, con- 
secutively numbered, subdivided by 
years and listed alphabetically for each 
year. 


Physics for Engineers. By Sir 
size 534 by 83% in., 232 pp., 89 illustra- 
tions, cloth bound. Published by The 
Chemical Publishing Co., 234 King St., 
Brooklyn, N. Y. Price $3.00. 


This book, written with special 


reference to the requirements of engi- | 


neers is a practical survey of present 
day knowledge in the realm of Physics. 
Also, written in simple, concise form, 
it summarizes those parts of Physics 
which are most necessary for the prac- 
tical engineer. 

The subject of Physics in this book 
is chiefly sub-divided into: fundamental 
units; matter and electricity; forms of 
energy; energy transformations; elec- 
trostatics and electromagnetism; elec- 
tric current and measurement; radiation 
and the quantrum theory; thermionic 
and photoelectric emission; electron 
optics and wave theory of matter; 
sound, music and telephony; alternat- 
ing electric currents and supersonic 
vibrations; and atomic transformations 
or atom-smashing. The book should 
be of special interest to every engineer. 


Copyright 1942, 





® With heavy fuel oils bad- 
ly needed to produce important 
materials for our armed forces, 
Deputy Petroleum Co-ordinator, 
Ralph K. Davis is reported as say- 
ing “Consumers should convert to 
coal or other fuels as quickly as 


possible.” 


When converting to coal, think 
of Gifford-Wood — designers, 
builders and contractors for mod- 
ern coal and ash handling systems 


engineered to fit the job. 
Idea book 200-PE is full of ideas 
that may be useful to you. Write 


for a copy. 


Founded 1814 
HUDSON, N. Y. 
CHICAGO 
565 W. Washington St. 
aaa 
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NAVY" AUUARDED 10 Dt LAVAL 


In the United States Navy, the highest of all honors 
isthe Navy “E”, the emblem of excellence awarded 
for supremacy in gunnery, communications and 
engineering. 

Until recently the Navy “E” has been restricted 
to personnel of the United States Navy. 

By special permission of Franklin D. Roosevelt, 
President of the United States, and Frank Knox, 
Secretary of the Navy, the Navy has awarded the 
Navy “E” to the De Laval Steam Turbine Company 
for outstanding excellence in industrial production. 

The De Laval plant at Trenton, New Jersey, is 
now permitted to fly the All-Navy burgee, while 
each employee has received the special Navy “E” 
lapel insignia in evidence of a job "WELL DONE”. 
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Type MS Meters for service as a 
flow indicator, recorder, indicator 
and recorder, indicator and total- 
izor, recorder and totalizor, or 
indicator, recorder and totalizor. 


SIMPLEX VALVE & METER COMPANY 
6783 UPLAND STREET, PHILADELPHIA, PA. 
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Sound Measurement Test Code for 
Centrifugal and Axial Fans. Copyright 
1942, First edition, 8 pp. Size 8% by 11 
in. and known as Bulletin, No. 104. 
Published by the National Association 
of Fan Manufacturers, 5-208 General 
Motors Bldg., Detroit, Mich. Price 
10 ct. 

The bulletin was prepared by the 
Engineering Committee of the N.A.F.M. 
in order to provide a standard method 
for measuring sound in fans and blow- 
ers. Incorporated in the Code are 
standards previously adopted by sev- 
eral bodies and commonly used meth- 
ods of sound determination to give 
designers and users a relative idea of 
sound determination. The standardiza- 
tion program was undertaken in re- 
sponse to public demand for lower 
sound levels in the operation of 
machinery. 


Price Control. Copyright 1942, 149 
pp. Size 8% by 10% in., paper bound. 
Compiled and published by the Re- 
search Institute of America, Inc., 292 
Madison Ave., New York, N. Y., as 
Research Analysis 21. Price $2.00. 

The importance of price control 
and its relationship to American busi- 
ness during wartime is vastly impor- 
tant. While production is needfully 
centered on producing war materials, 
buying power fills the pockets of those 
who work on these materials. This 
combination of acute scarcity and 
heavy buying power, without effective 


price control, threatens inflation. And | 


runaway inflation can do more damage 
to our war effort than a thousand 
bombs dropped on our munitions pro- 
duction centers. 

This book, an analysis on price con- 
trol, is one of a series to assist busi- 
ness in making the best adjustment 
possible in the new buiness-government 
relationship. 

With unrelenting economic pressure 
striking at business from all directions, 
the dividing line between efficient oper- 
ation and bankruptcy is blurred. And 
the aim of this analysis is to assist the 
businessman through every phase of 
his operations, which include cost esti- 
mates, operating budgets, production 
schedules, revenue expectations, trade 
practices, product designing, selection 
of stock and other phases of business 
operation. 

Also included are texts of the law 
and general regulations, and digests of 
price schedules and regulations. 


Two other analyses dealing with 
the present war emergency were re- 
viewed in the April, 1942, issue of 
Power Plant Engineering: Priorities 
and Allocations, as Research Analy- 
sis 18, reviewed on p. 148, and priced 
at $1.00; and Producing for War, as 
Research Analysis 20, reviewed on p. 


150, and priced at $2.00. 


The Effect of Range of Stress on 
the Fatigue Strength of Metals. By 
James O. Smith, has recently been 
published by the University of IIli- 
nois, Urbana, Illinois. A glossary of 
recently published treatise of the Engi- 
neering Experiment Station is in- 
cluded. Price 55 cts. 











‘Every dime and dollar not 
vitally needed for absolute 
necessities should go into 
WAR BONDS andSTAMPS 
toadd to the striking power 
of our armed forces,” 
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New Goal for 
Payroll Savings Pian! 


Along with increased war produc- 
tion goals go increased costs 3 6 3 
extra billions which must be raised, 
and raised fast, to win this war. 
That means we must raise our sights 
all along the line, with every firm 
offering every American with a 
regular income the chance to buy 
more War Bonds. YOUR help is 
asked in encouraging employees 
to put atleast 10 percent of their pay 
into War Bonds every payday, 
through the Payroll Savings Plan. 
For details of the Plan, approved 
by organized labor, write, wire, 
or phone Treasury Department, 
Section T, 709 12th St: Ni W., 
Washington, D: C; 


|U.S. WAR SAVINGS BONDS 











This space contributed to America’s 
All-Out War Program by 
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De La Vergne means dependability in Diesel Power 


For tow cost power in stationary service instal- 
lations, De La Vergne Diesel Engines have an 
outstanding record of economical operation and 
maintenance the country over. 


De La Vergne has built diesel engines for prac- 
tically every application. They provide unfail- 
ing low cost power in ice plants, industrial and 
commercial plants, textile, cotton oil, and flour 
mills, public buildings, hotels, and colleges. 
Recent statistics on one De La Vergne Diesel 
installation showed a maintenance cost for 
replacement parts of 5c per horsepower per year 
over a ten year period. 


De La Vergne Diesels are engineered and de- 
signed to meet individual requirements. Ranging 
in size from 200 bhp to 1,500 bhp, these 4 cycle 
diesel engines feature sturdy, simple construc- 
tion, long life, and unusual quietness of operation. 

The knowledge and experience gained in 
49 years of diesel engine manufacturing is built 
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into every De La Vergne Diesel. Whatever your 
power requirements, regardless of the type of ser- 
vice, it will pay you to consult De La Vergne. 





BALDWIN 


at : 


SUBSIDIARY OF THE BALDWIN LOCOMOTIVE WORKS © PHILADELPHIA 

















The France Representatives listed be- 
low are packing experts. They are ex- 
perienced in the solution of engine, 
pump and compressor packing prob- 
lems that have to do with pressure, 
temperature, friction and _ lubrication. 
They are good men to know well. Tear 
out this list or at least the number 
nearest you. Keep it handy. Use it to 
your advantage. 





France Metal Packing 
Representatives: 


NEW YORK CITY 
30 Church St. COrtland 7-6827 
PHILADELPHIA, PA. 
Tacony MAYfair 1024 
SAN FRANCISCO 
Hercules Equip. 550 Third St. 
LOS ANGELES 
A. C. Elder, 2714 So. Hilt St. 
NEW ORLEANS 


EXbrook 2575 


PRospect 9529 


R. M. Shad, 7738 Hampson St. WAL 4786 
CHICAGO 
J. H. McKenna, 1346 Washington Blvd. 
HAYmarket 6621 
SEATTLE 


W. H. Rober, 24 W. Connecticut St. 


ELlott 6644 
MID-CONTINENT 
J. M. Fuller, 2603 Azle Ave., Fort 


Worth, Texas Fort Worth 7-1733 
NORFOLK 

C. E. Thurston & Sons, 56 Commercial 

Place NORfolk 2-6040 
BOSTON 


Owen S. Williams, 26 Grenville Road, 
Watertown, Mass. Watertown 3974 











Request France Engineers to analyze your 
packing requirements. 


THE FRANCE PACKING COMPANY 


Tacony, Philadelphia, Penna. 


Original 


N a oe Bl 
FRANCE 
aR A A 


METAL PACKING 
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Plane Trigonometry Made Plain. 
By Albert B. Carson. Copyright 1942, 
size 534 by 8% inches, 389 pp., 198 illus- 
trations, cloth bound. Published by The 
American Technical Society, Drexel 
Avenue at 58th Street, Chicago, Illinois. 
Price $2.75. 

A practical “how to do it” book, 
dealing with the fundamentals of trigo- 
nometry in great detail and with spe- 
cial attention devoted to numerical 
work and also emphasizing the applica- 
tion of trigonometric principles in the 
solution of everyday problems. 

The text is presented in a very com- 
prehensive manner so as to enable the 
student to visualize how and why the 
principles are employed and their pur- 
pose. Typical problems illustrate the 
practical uses of trigonometry in its 
own field as well as a stepping stone 
to higher mathematics. Introduction of 
logarithms in the early part of the book 
bring out any possible deficiencies, giv- 
ing any required remedial study, as 
well as to facilitate calculations and 
prepare the student for more advanced 
principles where logarithmic treatment 
is necessary. 

Tables of logarithms of numbers, 
natural trigonometric functions and 
logarithms of trigonometrical functions 
are contained in the book, and also 
numerous questions with answers, prac- 
tical problems and summary are in- 
cluded at the end of each chapter. 


Introduction to Heat Transfer. By 
Aubrey I. Brown and Salvatore -M. 
Marco. Copyright 1942, first edition, 
size 6 by 9 in., 224 pp., cloth bound. 
Published by McGraw-Hill Book Co., 
330 W. 42nd St., New York City. Price 
$2.50. 

Heat transfer as a_ specialized 
branch of engineerine cannot be under- 
emphasized from the standpoint of 
practical design and application. There 
are several good texts available but 
these assume that the reader has ad- 
vanced training in sciences, particularly 
mathematics. The treatment in general 
engineering books is usually too brief 
to provide an engineer or student with 
a workable knowledge of the subject. 

The authors of this book felt that 
there was need of a text lying between 
the two extremes, one that was easily 
comprehensible and at the same time 
covered the ground thoroughly without 
advanced mathematics other than. sim- 
ple algebra, simple dimensional anal- 
ysis or elementary calculus. 

Emphasis is placed upon acquiring 
a clear conception of the manner in 
which heat is transmitted and upon the 
development of fundamental mathe- 
matical expressions which apply to the 
calculation of heat transfer through 
clean surfaces. 

An attempt has been made to in- 
clude data from authoritative sources 
with a caution, however, that the cor- 
relation of results of different. experi- 
menters is often poor and calculated 
results are subject to error from this 
source. They feel that engineers en- 
gaging in heat transfer work must, 
and do, soon learn for themselves the 
difficulties encountered in an attempt 
to find close agreement between cal- 
culated and experimentally determined 
results. 

The authors are, respectively, Pro- 
fessor of Heating and Ventilating and 
Assistant Professor of Mechanical En- 
gineering at Ohio State. 








See page 66 of 
our new 96-page catalog 
for information on this 
CUSHIONED 
SWING CHECK VALVE 





This Swing Check Valve is pro- 
perly designed for balanced opera- 
tion, and for allowing full pipe line 
flow with minimum pressure drop; 
and it is especially arranged with 
cushion chamber on the side to 
prevent any slapping or banging of 
> a disc against the seat on reverse 

low. 





GOLDEN-ANDERSON 
VALVE SPECTPALTY €O: 
Fulton Building Pittsburgh, Pa 














AMERICAN CHIMNEY CORP. 


147 Fourth Ave., New York City 


BOSTON ® PHILADELPHIA 
@ CLEVELAND ® DETROIT 


BRANCHES: 
BUFFALO 
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FUEL SHORTAGE 


Complete stand-by fuel plant design, 









engineering and construction service 















is offered by this company—covering 


all the usual fuels 





but featuring newly developed 


methods and fuels of unusual merit. 





For action now, that will assure 
plant operation later—in any fuel 
emergency—write 


Je Fe PRITCHARD & CO. 
DWIGHT BLDG. KANSAS CITY, MO. 


BRANCH OFFICES IN TULSA, OKLA.; HOUSTON, TEXAS; ATLANTA, 
GEORGIA; CHICAGO, ILL.; PITTSBURGH, PA.; NEW YORK CITY 


PRITCHARD 


STAND-BY 
FUEL SYSTEMS 
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PRE-FABRICATION 


FOR SPEED! 


UNDERGROUND STEAM CONDUIT 
Complete with ALL EXPANSION LOOPS, 





4—Thick Strip Asphalt Ap- 
plied After Welding 

5—Asbestos Felt Over Asphalt 
Coated Hel-Cor 

6—Air Space 

7—Butt Welded Construction 





1—Steam Pipe 
2—Sectional Pipe Covering 
3—Pipe Support 


Ric-wiL Pre-Sealed Insulated Pipe Units are fully fac- 
tory pre-fabricated. That means they include not only 
conduit, pipes, and insulation—but also all necessary 
pipe supports, pipe and conduit fittings, expansion loops, 
water-tight glands, pre-fabricated manholes, anchors, 
and any other accessories as specified. All provision 
is made at the factory for needed materials and parts 
to provide a complete job, ready for quick installation. 


Ric-wiL Insulated Pipe Units are furnished for 
the underground or outside overhead distribution of 
steam, hot water, or oil. Hundreds of thousands of 
feet of Ric-wiL Units now in use. The entire system 
is completely engineered to your specifications. All 
parts are standardized and machine- made with pre- 
cision workmanship. Ric-wiL saves precious time and 
cuts cost on any war-program project! Write or wire 
for full information. 


For Engineers on Defense Plants only: Ric-wil 
Engineers’ Manual 420A sent on request. 
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INSULATED PIPE UNITS 


Ric-wilL THE RIC-WIL CO., CLEVELAND, 0. 


Agents in Principal Cities 
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The Chickamauga Project. Technical Report No.6, pub- 
lished by the Tennessee Valley Authority, Treasurer’s Office, 
Knoxville, Tennessee. Size, 6 by 9 inches, 451 p., 97 illus- 
trations, cloth bound. Price $1.00. 

The book describes the Chickamauga Project and how 
it fits into the program for unified development of the Ten- 
nessee River system. It covers preliminary investigations 
for the project, including geology, river flow, and social 
and economic studies; lock, dam, and powerhouse design; 
access routes to the dam site; construction methods, includ- 
ing construction plant and river diversion; relocation and 
adjustments made necessary by creation of the reservoir; 
initial operations; and a complete summary of the project 
costs. The appendixes include a complete statistical sum- 
mary of the physical features of the project; reports of 
engineering and geologic consultants; summaries of special 
tests such as model studies; the rules and regulations of 
the employes’ retirement system; the agreement between 
Tennessee Valley Trades and Labor Council and the TVA; 
and the TVA Acts. Bibliographies on each phase of the 
project are also included. 


The first three reports, No. 1 on The Norris Project, 
published in 1939 at $1.50; No. 2, on The Wheeler Project, 
1940, at $1.00; and No. 3, on The Pickwick Landing Project, 
1941, at $1.00, reviewed on p. 138 of the July, 1941, issue 
of Power PLANT ENGINEERING, may be procured from the 
Superintendent of Documents, Washington, D. C. Report 
No. 4, The Guntersville Project, 1941, at $1.00, review on 
p. 144 of the September, 1941, issue, may be procured from 
the TVA Treasurer’s Office, Knoxville, Tennessee. Report 
No. 5, on The Hiwassee Projects, is being postponed pend- 
ing completion of recently authorized additional projects 
in the Hiwassee River Basin. 


These series of projects along the Tennessee River, when 
completed, will form one of the finest hydro developments 
in the country. 


Elements of Heat Transfer and Insulation. By Max 
Jakob and George A. Hawkins. Copyright 1942, size 6 by 
9% in., 169 p., cloth bound. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New York, N. Y. Price $2.50. 


Restricted to the few basic principles of heat transfer 
and insulation, and to their application to simpler problems, 
this textbook presents a course in heat transmission not 
designed for the graduate level, but adapted to the average 
junior or senior engineering student. This text may serve 
as an additional brief book in the usual thermodynamics 
course if no special course in heat transmission is offered, 
thus giving the student a more complete picture of the scien- 
tific fundamentals of heat engineering. The various sub- 
jects treated in this book are presented in a broad manner 
with examples following the derivations. 


Conduction, convection, and radiation are treated sepa- 
rately first, and then in their combinations. One chapter is 
devoted to the basic property of thermal conductivity with 
particular attention to practical insulations. Graphical repre- 
sentations make unsteady state equations palatable to the 
student, while dimensional analysis is dealt with in the most 
elementary manner. Applications of heat transfer in experi- 
mental engineering and the interdependence of heat transfer 
and surface friction are treated in the last three chapters. 
In order to facilitate the solution of the problems, the con- 
tents pages are supplemented by a list of tables and figures 
needed for numerical calculations, followed by a list of 
symbols. Also included is a selection of literature references 


»at the end of each chapter. 


An Oil Burner Handbook. By L. J. Whelan. Copyright 
1942, 2nd Edition, size 51%4 by 7% in., 245 p., cloth bound. 
Published by The Master Plumber & Heating Contractor, 
554 Atlantic Ave., Brooklyn, N. Y. Price $2.50. 

Written in concise everyday language, this book on 
knowing how to repair and service your own oil burner is 
intended for average oil burner dealers, home owners and 
installation or service men. Segregated into three parts, 
Domestic Oil Burners, Industrial Oil Burners and Care of 
the Oil Burner, its chapters discuss fuel oil, combustion pre- 
heaters, boilers, oil burners, storage tanks and piping, in- 
stallation, electricity, ccntrols, servicing and use of tools. 
Information on how to start the burner, regular care, defini- 
tions, rules and regulations pertaining to installation and 
use of oil burning eauipment and a list of pertinent questions 
at the end of each chapter are also included. 

Of special note is the fact that since conservation of 
valuable fuel oil is in effect, this treatise may find much 
important usage by the average oil burner mechanic. 
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KINNER Engines have seen active service 
with our armed forces before. In World 
War I, when the A. E. F. needed steam engines, 
we built them. We have a bigger job to do 
in this war. 


For the duration, the building of Skinner 

Marine Unaflow Steam Engines is of vital im- 

portance. Marine engines are not new to us — 

in recent years a large part of our plant capacity 

has been devoted to their-production. In peace- 

time these engines are used for tugboats, ferry- 

boats, lighters, towboats, dredges and other 

Typical horizontal “Universal Unaflow” engine- craft of similar size, where economy, simplicity, 
generator installation. Multi-cylinder vertical low maintenance, durability and maneuverability 
“Universal Unaflow” engines also in general use. are prime considerations. Now they are being 
produced as speedily as possible for war service. 





Of equal importance is the manufacture of 
Stationary Skinner “Universal Unaflow’” Steam 
Engines, horizontal and multi-cylinder vertical, 
for the economical and dependable production of 
electric power, and for driving compressors, 
pumps and blowers. Large numbers of these 
engines are now being built, but their availability 
is of course limited at present to Government 
service institutions and industries supplying 
war materials. 


Nor are we forgetting the thousands of in- 
dustrial plants where Skinner steam engines are 
already generating power required for the in- 
creasing flow of war essentials. Service to these 
plants will be available at all times. 


Building steam engines exclusively has always 
been our job, but right now we must deliver 
more of them to help win this war. 


5-cylinder 4,500-shaft horsepower Skinner Marine 
Unaflow Steam Engine—the largest in the world. eee ee ae ke Oe Oe eee: ae 
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ESSENTIAL 
IS RIGHT! 











Today, maximum power output is 
essential to the war effort. And, 
tubes that are not cleaned properly 
result in costly evaporation loss. 
Airetool Tube Cleaners are made to 
clean tubes inside or outside with a minimum of down time. 
An ingenious power seal in Airetool Motors is the key to 
valuable extra power. Self Feeding Cutter head combinations 
for the toughest scale deposits can be used. Motor can be 
loaded down to 50 RPM without stalling. And, it will pick up 
instantly when air is applied. Sizes for straight or bent tubes 
2” to 20” LD. Air, steam or water driven motors. 


LOW MAINTENANCE COST 


Combining two factors... the best alloy steels and rugged 
construction . .. makes for low maintenance costs. All wear- 
ing parts of Airetool Tube Cleaners are made of carefully 
selected, alloy steels that are properly heat treated. Those 
things, plus complete inspection, mean a lot to the user. 
When parts do wear, they can easily be replaced from our 
complete stock. The slip-fit construction of Airetool Motors 
makes possible quick, easy replacement of parts without 
special tools. 








4 bc 


CUTTER HEADS 


Cutter heads especially designed for every scale condition 
are made by Airetool. Two are shown above to illustrate 
the replaceable parts. In addition to the many cutter heads, 
there are Brush Heads, Drill Heads and Knocker or Vibrator 
Heads. (The latter are used for removing scale from the out- 
side of tubes.) Airetool New Form Cutters will not track 
or damage valuable tubes. 





SMALL TUBE CLEANERS 


Airetool Tube Cleaners are also made to remove light or 
heavy scale in straight or bent small tubes such as are 
found in superheaters, condensers, air coolers, air preheaters 
and all other tubular construction. They clean thoroughly 
without damaging the tubes. Heads are available for all 
‘scale or gummy conditions. 


WRITE TODAY FOR BULLETIN-14 











AIRETOOL MEG. CO. | 


14 SHUEY BLDG. SPRINGFIELD, OHIO 
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FOR THE ENGINEER'S: 
LIBRARY 


Coupon for obtaining free literature listed here may be 
found on page 158, under the heading Helpful Bulletins. 








Steam Plant Equipment 


Gas and Oil Burners—Type MU combined heavy duty 

gas and oil burners for refinery furnaces are described 
in 4-p. Bulletin No. 702. Complete with illustrations, the 
bulletin also includes data on installation and air register 
and information on firing with gas or oil, Peabody Engi- 
neering Corp. 


Steam-Jet Ejectors—Bulletin W-205-B7A describes 
condensing and non-condensing types of steam-jet ejec- 
tors and gives engineering data for estimating purposes. 
Standard materials of construction and schematic drawings 
are also included. Worthington Pump & Machinery Corp. 


Fans—Catalog 460 describes the new Victory Axiflo 

seven-bladed fan with a direct connected turbine or 
integrally mounted motor drive. Available in a wide rangc 
of sizes for 1750 r.p.m., operation at pressures ranging from 
¥Y, to 60 in. B. F. Sturtevant Co. 


Rotary Blowers—Information on positive displacement 

type blowers is given in 20-p. Bulletin 22-23-B-11. 
Illustrated and described are design and construction features 
for blowers in a wide range of industrial applications, Relief 
valves and accessories, specifications and a table of standard 
gear sizes 8 to 22 in. diam. are also included. Roots-Con- 
nersville Blower Corp. 


Instruments and Controls 


Electronic Instruments—A 16-p. bulletin describes and 

illustrates unit construction of temperature controllers 
and explains the electronic principle for effecting control 
without contact between the measuring and control func- 
tions of the instrument. Remote controllers, combustion 
safeguard equipment and other instruments are also detailed. 
Wheelco Instruments Co. 


Gas Pressure Control—A 12-p. data folder No. 39 

describes the application of telemetering to the meas- 
urement of gas distribution pressures. Also contained is 
information concerning remote pressure measurement and 
remote automatic pressure control and also information con- 
cerning a number of typical illustrated installations. The 
Bristol Co. 


17 Mechanical Feeder Control—An illustrated bulletin 
entitled Automatic Control for Mechanical Feeders on 


Pulverizing Machines deals with electronic control which: 


automatically regulates feeding rate in accordance with 
various materials and varying conditions. Also included are 
typical installations. Mosher Automatic Controls. 


Gas Analyzers—4-p. Bulletin 20-D describes the new 

Ellison portable gas analyzer. This combustion testing 
set is completely detailed and illustrated and its construction 
includes various improvements over previous analyzers. Elli- 
son Draft Gage Co. 


Water Treatment 


Condensate Corrosion Control—Case history data on 

condensate corrosion control by the Haering Process 
of direct introduction of chemicals into the steam has been 
released in a 6-p. pamphlet which tells the story of a severe 
condensate corrosion condition in the Cook County Nurses 
Home where double extra heavy wrought iron piping failed 
in 30 da. service. D. W. Haering & Co., Inc. 


0 Zeolite Softener—Elgin Double Check Zeolite Water 
softener equipment is illustrated and described in a 
new 4-p. folder entitled Bulletin No, 605. The design is said 
to increase softening efficiency and increase capacity, making 
it possible to use more Zeolite in a given softener without 
loss. Elgin Softener Corp. 
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3 Pumps in the Provo Utah Municipal Power 
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FIND OUT HOW LITTLE 


PERMANENT 


CONDUIT COSTS 


Engineers realize 
that the heat loss 
from makeshift 
steam lines can be 
very costly for the 
duration. 


This is why more 
and more ADSCO- 
Bannon Tile Conduit 
is being ordered for 
the steam and hot 
water lines at army 
camps — naval and 
air bases, defense 
plants and housing projects. 
Available with base drain, 
in sizes from 4”- 24” inclu- 
sive, with ADSCO Filler 
Insulation — a “Fiberglas”’ 
product, it makes a PER- 
MANENT installation of 
high thermal efficiency. 


DSCO 


“Apsco 
BANNON TILE 


1S THE MOST 


ECONOMICAL 


Permanent Ze) :1., me) 7 


CONDUIT 


Find out how little it costs 
to have PERMANENT steam 
lines. With the facilities of 
our big tile plant, chances 
are we can save you valuable 
time. Write for quotations 
or Bulletin No. 35-67E. 


MAKES COMPLETE 


STEAM LINE EQUIPMENT 


Write for complete Catalog 
No. 35E which describes 
and illustrates the complete 
line of ADSCO Products. 


ADSCO Internally-Externally 
Guided Expansion Joint 


AMERICAN [)ISTRICT STEAM COMPANY 


Save yourself unnecessary 
correspond and ph 

calls — avoid the hazards 
of divided responsibility — 
maintain a better working 
schedule by ordering all 
your steam line equipment 
from ADSCO—Conduit— 
Insulation — Expansion 
Joints — Pipe Line Acces- 
sories, etc.—everything you 
need for efficient and eco- 
nomical steam line installa- 





tions. 


NORTH TONAWANDA 
N.Y 


Making "UP-TO-DATE" Steam Line Equipment for over 60 years 





Water Treatment—Corrective Chemical Feeding is the 
title of a new 12-p. Bulletin 101-B, which contains 
helpful technical data on problems of corrective chemical 
feeding for water refining and gives a guide as to the proper 
type of equipment selection. American Water Softener Co. 


Motors and Electrical Equipment 


12 Motor Control—Neo-Time-Current is a new method 

of acceleration described in Booklet-1041. The accel- 
erating unit is used to automatically control the closing of 
the acceleration contactors which short out the resistances 
in the secondary circuit of the a.c. wound rotor motor. The 
action is accomplished by a simple electronic circuit. The 
Electronic Controller & Mfg. Co. 


1 Motors Maintenance—A Guide to Wartime Care of 

Electric Motors is a new approach to the maintenance 
problem of motors under hard service and unfavorable con- 
ditions. It is applicable to all types of motors and tells the 
cause and correction of troubles due to dirt, oil, moisture, 
vibration, misalinement, wear and overload. A check list 
of symptoms you can see, hear and feel serves as a diagnosis 
chart. Sent to executives, engineers and maintenance men 
requesting a copy on company letterheads. Allis-Chalmers 
Mfg. Co. 


14 Electrical Equipment—An attractive 42-p. Booklet 

GEA-3395 containing almost 200 photographs of appli- 
cations and products illustrates and describes the wide range 
of. precision-built equipment G. E. offers for the aircraft 
industry. Included are load-center power distribution sys- 
tems, motors and controls for many uses, resistance welding 
controls, arc welding equipment, heat-treating equipment, 
testing equipment, lighting, etc., and such equipments for 
the plane as instruments, voltage regulators, motors, ampli- 
dyne sets, relays, generators, dynamotors, superchargers, 
radio and others. General Electric Co. 


Miscellaneous 


15 Air Conditioners—A new 24-p. Bulletin G-2 describes 

the principles of operation and construction of capillary 
cell air conditioners. These celis utilize many thousands of 
fine glass filaments to effect a direct heat transfer surface 
between water and air. The bulletin presents useful infor- 
mation on evaporative cooling, and, by means of blue prints 
shows the application of these capillary air conditioners to 
a variety of purposes. Air & Refrigeration Corp. 


16 Conveyor Belting—For those in charge of conveyor 

and elevator belting, a new 24-p. illustrated catalog, 
Section 2800 on the care and maintenance. Contains a 
variety of useful information on the care and maintenance 
of belting. It also lists a wide range of belt data. The 
B. F. Goodrich Co. 


1 Conveyor Pulleys—Bulletin CP-42 should be of special 

interest for those using conveying equipment of the 
solid and split type conveyor pulleys. Tabulated information 
is incorporated on sizes, approximate weights and applica- 
tions. The American Pulley Co. 


1 Maintenance Materials—A new operating practice 

manual gives many practical suggestions on getting 
better service from maintenance materials. Entitled 101 
Suggestions for Good Operating Practice, the guide, Form 
PP-9A, outlines in tabular form many hints on lengthening 
the life of packings, insulations, roofings, friction materials, 
and refractory products. Johns-Manville. 


19 Flexible Coupling— The story of what a flexible 

coupling should do and the function of the coupling is 
described in Bulletin 642 which also illustrates some heavy 
duty installations. Installation information is given together 
with standard key dimensions .and a repair parts price list. 
W. H. Nicholson & Co. 


Air Raid Protection—Blackout, air raid damage and 

glass splinter protection for industrial plants ‘through 
the use of the Ozite air raid safety and blackout blankets is 
described in a 12-p. comprehensive analysis. Clinton 
Carpet Co. 
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Wloderwiged Steam Engines 


for LIBERTY SHIPS 


re cargo ships were 
wanted in a hurry but turbine build- 
ing plants were choked with work 
for combat ships. So the Maritime 
Commission specified triple expan- 
sion reciprocating engines and these 
are now being produced in many 
plants throughout the country by 
companies such as Worthington 
Pump & Machinery Corp., General 
Machinery Corp., Willamette Iron 
& Steel, and many others. 

A modern feature added to these 
old reliable reciprocating engines 
by Maritime Commission design en- 
gineers is Monel for main throttle 
and pilot valve seating surfaces, and 
Nickel-chromium alloyed cast iron 
for main throttle valve piston and 
piston keep. 

In this class of service, 230 pounds 
WS.P. steam superheated to 450° F., 
Monel assures maximum service life 
with minimumattention. Itsstrength 


and hardness at high tem- 
perature resist wire draw- 
ing across seating surfaces. 
Monel’s heat expansion 
characteristics at these 
temperatures are close to those pf 
steel and iron, thus assuring main- 
tenance of initial fitting tolerances. 
In addition, Monel’s immunity to 
corrosion safeguards highly finished 


valve surfaces against rust- 
ing by condensate during 
shut down periods. 
Monel steam separators, 
Monel-trimmed soot blow- 
ers, Monel vent check valves, and 
Nickel Alloy refractory bolts are 
also standard on Liberty ships. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET NEW YORK, N. Y. 





NICKEL CHROMIUM — 
CAST IRON 











Ye 





Main steam throttle valve for Liberty ship reciprocating engines. Monel used for main seating 


surfaces, pilot valve, disc and seat and for discs and 


seats of manually operated starting valves. 














Photo courtesy of Prescott Company, Menominee, Mich. 
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Thousands of plants 
use SMOOTH-ON 
as insurance against 
production delays 






































Speedy Repairs of Cracks and Leaks 


War efforts necessitate full-time operation. Lengthy 
production delays due to repairs of equipment and 
pipe lines are too costly in valuable time to be 
tolerated. 


For insurance against such delays, be sure to keep 
a can of SMOOTH-ON No. 1 handy. With this 
many-purpose iron cement, you will be prepared to 
stop leaks in seams and joints, seal cracks in casings 
of pumps, valves, process apparatus, etc., and tighten 
loose parts of machinery and fixtures. 


SMOOTH.ON repairs do not require dismantling 
of equipment, nor the use of heat or special tools, and 
the results are lasting. In addition, SMOOTH-ON 
repairs avoid the necessity of waiting for replace- 
ment of parts which are difficult to obtain, as well as 


being quicker than other repair methods. 
The Smooth-On Handbook 


F R E explains how 


Contains 170 diagrams and simple, concise instructions for sealing 
cracks in boilers, heaters, pumps, process apparatus, valves, 
piping, etc. — stopping leaks at seams, bolts, rivets, joints, etc. — 
tightening loose parts of equipment and fixtures — making up 
leak-proof pipe joints — waterproofing walls, floors, tanks, cisterns, 
etc., and many other repair and maintenance jobs. Send the 
coupon TODAY for your copy. 


Get Smooth-On in 7-0z., 1-Ib. and 5-lb. cans or 
25-Ib., 100-lb. kegs from your supply house, or if 
necessary from us. For your protection, insist on 
Smooth-On, used by engineers and repair men 
since 1895, 





SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK 


for the 
Motor Car and Boat, 
Home, Factory ana 
Power Plant 8-42 


Doit with SMOOTH-ON 


158 








21 Heat Resisting Coatings—A bulletin describing heat 
resisting coatings for metal that give continued pro- 
tection to surfaces of metals from ordinary conditions to 
temperatures to 1800 deg. F. without discoloring, peeling 
or cracking. The coatings are said to be unaffected by 
fumes of sulphur dioxide, carbon dioxide,. acetic acid or 
chlorine in the presence of moisture. Thurmalox Co. 


2 Portable Elevators—A 40-ft. telescopic portable ele- 

vator for use on maintenance and construction work 

is described in Circular 30-203. Detailed are specifications, 

— features and applications. Lewis Shepard Sales 
orp. 


3 Coal Dryers—The operation and mechanical features 
coal drying processes are fully explained in an illus- 
trated bulletin on coal dryers. Moisture removal and the 
utilization of furnace gases through the operation of forced 
draft fans are detailed. McNally Pittsburg Mfg. Corp. 


24 Traveling Cranes—The Why and How of Faster Pro- 

duction is the title of a 12-p. bulletin that shows the 
design and arrangement of traveling cranes for various in- 
dustries. Included are application, construction features 
and illustrated engineering handling of materials. Reading 
Chain & Block Corp. 


25 Step-Valve Pump—A bulletin explains how the step- 

valve is designed for specific purposes, also how it 
functions in pumping against pressures up to 20,000 Ib. 
psi in handling materials such as butadiene, salt slurries, 
fibres in suspension, acid sludge, etc. Illustrations show 
typical valve designs and why the double-ball checks used 
in construction are claimed to be non-clogging and self- 
cleaning when pumping materials and liquids containing 
a considerable percentage of solids. Bulletin 426, Milton 
Roy Pumps. 


26 Manufacturing and Engineering Facilities—A 20-p. 

booklet which editorially and pictorially shows the 
products, manufacturing and engineering facilities at work 
in the greater war effort. Many application pictures show 
possible use for products in war and peace time activities. 
Hobart Bros. Co. 








Use the Coupon to Get 
HELPFUL BULLETINS 


Bring your engineering equipment library up to 
date. Write in squares below with pencil the bul- 
letin or catalog numbers you desire. Then detach 
and mail this coupon promptly. 





POWER PLANT ENGINEERING 
53 W. Jackson Bivd., Chicago 


Please have the manufacturers send me, without 
obligation, the bulletins indicated by numbers. 


Ly 
al a ee 


Name 


August '42 





Title 





Company 





Address 





(If you prefer delivery at your 
ome, write address in margin) 
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TROY -ENGBERG 


STEAM ENGINES and GENERATING SETS 
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Established 1870 


845 Railroad Ave., TROY, PA. 


They have a pretty good power 
cost record—these engines and 
sets. The average cost in many 
surveyed plants is only !/. cent per 
kw.h. It's a record that hardly can 


§ be ignored. 


The Troy-Engberg Steam Engine is 
being used for driving all kinds of 
auxiliary equipment, such as: sto- 
kers, fans, blowers, pumps, com- 
pressors, cookers, dryers, etc. In 
small plants, it also is used for driv- 
ing equipment but often is shipped 
with an AC or DC generator in the 
form of a Generating Set to pro- 
vide the only current for light and 
power. Troy-Engberg Sets are also, 
used in large plants for stand-by 
power; for week-end, night and 
holiday load, or for reducing de- 
mand charges. 


Yes, Troy-Engberg Steam Engines 
and Generating Sets are definite- 
ly in the industrial plant picture. 
They are economical and have de- 
sirable drive characteristics. They 
should be considered by every en- 
gineer planning to modernize his 
drives and cut his power costs. 


TROY ENGINE & MACHINE CO. 








Prrewenmemcn PETE SAYS: 


HERE’S THE SURE 
WAY TO GET HEAT 


FAST ano CHEAP 


TIGHT CLOSING, 
ANUM-METL 
THERMAL AIR-VALVE 


STRAIGHT-LINE 
boTTOM 
CONNECTIONS 


EVERY FEATURE A 
MONEYSAVER! 


Unit heaters and cookers can 
be lazy or quick . . . tepid or 
torrid . costly or cheap. 
They’re efficient only when you 
remove air and water quickly, so 
steam can fill them. 

That makes the trap impor- 
tant. Makes the 6 moneysaving 
features of STRONG’S 70-T 
quick-starting trap vital if you’re 
going to get heat FAST and 
CHEAP! Same sturdy construc- 
-tion’ as STRONG’S 80 series trap. A year’s guarantee 
against leakage, too. Worth a 90-day money-back test? 
Your inquiry will get action quick! 


HOW DO YOU SIZE TRAPS? Easy, practical 
method in Catalog 63-PE5. Send for yours today. 


The Strong, Carlisle & Hammond Co. 
1392 West Third St., Cleveland, O. 


STRONG 


fi aa Pe vcliALIItsS 


ALL STRONG traps and 
valves have seats and discs 
of special ALUN-METL 
that lasts 8 times longer 
than even STRONG’S form- 
er parts. A big money 
saver! 





Power Plant 
Construction News 


Ala., Prichard—J. C. Sanders Cotton Mill Co., Mobile, 
Ala., plans installation of electric power equipment in pro- 
posed new mill at Prichard, comprising several large one 
and multi-story units. It is proposed to build a boiler house. 
Entire project is reported to cost over $700,000. Erection 
is scheduled to begin soon. H. Pembleton, 2121 Highland 
Ave., Birmingham, Ala., is architect. 

Ark., Stamps—Arkansas Power & Light Co., Pine Bluff, 
will soon begin superstructure for proposed new steam- 
electric generating station in vicinity of Stamps, to be 
equipped for an initial capacity of 30,000 kw. Natural gas 
will be used as fuel. Completion is scheduled in 1943. Cost 
estimated close to $3,000,000, including transmission lines. 

Calif., Merced—City and County of San Francisco, City 
Hall, San Francisco, Calif., have authorized construction 
of new pumping station at Lake Merced, for auxiliary 
service in connection with water supply system. It is esti- 
mated to cost about $1,250,000, with pumping units and 
accessories, power station and other facilities. Bond issue 
in amount noted has been authorized for project. 

Colo., Lamar—War Department, Twentieth sca and 
Constitution Avenue, N. W., Washington, D. C., has plans 
under way for new air force training school in Lamar 
(exact location withheld). A boiler house and power sub- 
station are planned, with complete electric light and power 
distribution system and service facilities. Entire project is 
reported to cost over $5,000,000, and will be carried out 
under direction of United States Engineer Office, Albu- 
querque, N. M. 

Idaho, Boise—G. R. McGill, 1818 Resseguie St., Boise, 
and associates have plans under way for new hydroelectric 
power plant on Quartz Creek, vicinity of Yellowstone, for 
light and power service for local community, and power 
supply for mining operations in that area. Permission has 
been granted for use of required water from stream and 
application has been made to State Public Utilities Com- 
mission for authority to proceed with project. No estimate 
of cost has been announced. 

Ky., Lexington—Irving Air Chute Co., 1670 Jefferson 
Ave., Buffalo, N. Y., manufacturer of parachutes, plans 
installation of electric power equipment in new l1-story 
branch plant, 125 by 325 ft. at Lexington. Cost close to 
$125,000. Work will be placed under way soon. Mueller 
& Hair, Hamilton Hotel, Hamilton, Ohio, are architects. 

Mich., Marysville—Detroit Edison Co., 2000 Second 
Ave., Detroit, has work in progress on expansion in steam- 
electric generating station at Marysville, with installation 
of new 75,000-kw. turbine-generator and auxiliary equip- 
ment. Completion is scheduled early next year, and will 
be followed by immediate further extensions in same sta- 
tion, to include another 75,000-kw. turbine-generator unit 
and accessories, expansion in switchyard, transmission and 
distributing lines, and other facilities. The project is ex- 
pected to be completed by the end of 1943. 

Minn., Rushford—Dairyland Power Cooperative, Inc., 
Arcadia, Wis., is considering extensions in power plant in 
vicinity of Rushford, with installation of additional equip- 
ment for increased capacity. 

Mo., Kansas City—Pratt & Whitney Division, United 
Aircraft Corp., East Hartford, Conn., manufacturer of air- 
plane engines and parts, plans installation of electric power 
equipment in new plant in Kansas City area (exact 
location withheld). It will comprise several large units. 
A boiler plant and power substation will be built. Entire 
project will cost over $5,000,000, with financing to be pro- 
vided by Defense Plant Corp., Washington, D. C., a Federal 
agency. Work will begin soon. Albert Kahn Associated 
Architects & Engineers, Inc., New Center Building, De- 
troit, Mich., is architect and engineer. 

Mo., Springfield—Springfield Gas & Electric Co., plans 
expansion in steam-electric generating station, including 
multi-story addition for extensions in steam department. 
Installation will include new boiler unit, pumping machin- 
ery, water heaters, fans and other auxiliary equipment. Cost 
reported close to $225,000. Proposed to award contracts 
at once and proceed with work. : 

Ohio, Cleveland—Sommer & Adams Co., 18511 Euclid » 
Ave., manufacturer of special machinery and tools, plans 
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installation of electric power equipment in new 1l-story 
addition, about 90 by 240 ft. Cost estimated over $100,000. 
Proposed to begin work soon. Edward G. Hoefler, 5005 
Euclid Ave., is engineer. 

Ohio, Dayton—War Department, Twentieth St. and 
Constitution Ave., N.W., Washington, D. C., has plans 
maturing for addition to power plant at military develop- 
ment in Ohio (exact location withheld). Bids will be asked 
by United States Engineer Office, Dayton. 

Ohio, Hamilton—City Council has completed plans and 
has made application for priority rating for extensions and 
improvements in municipal power plant, including installa- 
tion of new boiler unit and accessory steam-generating 
equipment. Extensions will be made in electrical distribu- 
tion system in different parts of city. Complete program 
will cost about $230,000. Froehlich & Emery Engineering 
Co., Toledo Trust Building, Toledo, Ohio, is consulting 
engineer. 

Ohio, Newark—Aluminum Co. of America, Inc., Gulf 
Building, Pittsburgh, Pa., plans installation of electric power 
equipment in new multi-unit aluminum bar and rod mill 
in vicinity of Newark (exact. location withheld). A main 
power substation is planned with several auxiliary trans- 
former stations. Entire project is reported to cost approxi- 
mately $22,000,000, and is scheduled for completion in 1943. 

Pa., Washington—Jessop Steel Co., manufacturer of 
alloy and high-speed steels, plans installation of electric 


MAXIMUM TURBINE 
PROTECTION’. 
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TURBINE 
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power equipment in new l-story addition to plant, about 
135 by 160 ft. Cost reported over $100,000, including 
machinery. 

Pa., Williamsport—Pennsylvania Power & Light Co., 
Allentown, Pa., plans extensions in steam division at steam- 
electric generating station at Williamsport, including instal- 
lation of new boiler unit and auxiliary equipment. Proposed 
to carry out work soon. 

R. I., Woonsocket—Woonsocket Rayon Co., Clinton St., 
has filed plans for new boiler house at mill, to be about 
45 by 50 ft., and 50 ft. high. Cost reported over $50,000, 
with boiler units and auxiliary equipment. Work will be 
placed under way at once. 

Tenn., Clarkesville—War Department, Twentieth St. and 
Constitution Ave., N. W., Washington, D. C., has author- 
ized a new air force training school in vicinity of Clarkes- 
ville. A boiler house and power substation are planned, 
with complete electric light and power distribution system. 
Entire project is estimated to cost over $3,000,000. Work 
will begin soon. Allen & Hashal, and Walk C. Jones, Sr. 
and Jr., all of Memphis, Tenn., are architects and engineers. 
Project will be carried out under direction of United States 
Engineer Office, Nashville, Tenn. 

Tenn., Kingsport—Tennessee-Eastman Corp., Kings- 
port, manufacturer of rayon products, chemicals, etc., plans 
installation of electric power equipment in new multi-unit 
plant in Tennessee (exact location withheld) for produc- 
tion for Government. A power substation and boiler house 
will be built. Entire project will cost over $3,000,000. Work 
is scheduled to begin soon and will be carried out under 
direction of United States Engineer Office, Kingsport. 

Texas, Lubbock—War Department, Twentieth St. and 
Constitution Ave., N. W., Washington, D. C., plans boiler 
house and power substation at proposed new air force train- 
ing school in vicinity of Lubbock. A complete electric 
light and power distribution system will be installed, in- 
cluding air field power facilities. Entire project is estimated 
to cost over $3,000,000. McMillan, Glover & McCullough, 
Lubbock, are architects and engineers. Construction will 
be supervised by United States Engineer Office, Albu- 
querque, N. M 

Wash., Seattle—Bureau of Mines, Department of In- 
terior, C and Eighteenth Sts., N. W., Washington, D. C., 
plans large electro-development laboratory in Pacific North- 
west, exact location to be determined soon, for investiga- 
tions for recovery and processing of various minerals found 
in that area. Laboratory will consist of several units and 
will be completely electrified, securing power supply from 
Bonneville and Grand Coulee hydroelectric generating sta- 
tions of Government. Cost about $500,000. Work will be 
carried out at early date. 

Wis., Spooner—Town Council has made application for 
Federal permission to construct proposed municipal hydro- 
electric power plant, to be operated in conjunction with an 
existing municipal station of same type. Cost estimated 
about $250,000, with hydraulic turbines and auxiliary equip- 
ment. L, A. DeGuere, Wisconsin Rapids, Wis., is consulting 
engineer. 
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* CONTROLI 


* OPENING! 


* OF SIZES! 


@ SAFETY! 





RELIEF 


VALVES 


Multiple spring loading provides fast, 
accurate, pressure relief at valve set- 
ting, with much less spring load accu- 
mulation than in single spring-loaded 
types. From 2 to 12 batteries of springs 
are used, depending on size of valve and 
pressure at which it is to relieve. 


SENSITIVE 


Full port opening of large valve disc 
gives lower steam velocities, smoother 
flow. One Davis No. 265 can often re- 
place several smaller “pop” safety valves. 


LARGE PORT 


All pressures—from 5 to 200 Ibs. can be 
handled by valves ranging from 4 inches 
to 30 inches in size. One large power 
plant has seven No. 265 Valves on bleed- 
er lines at various turbine stages! 


FULL RANGE 


Multiple spring loading, non-sticking 
valve, large capacity, rugged construc- 
tion—all give Davis No. 265’s a greater 
margin of safety in protecting turbines: 
all add up to extra years of trouble-free 
service from turbines so protected. 


Write today for complete data on the Davis line of valve 
specialties. Over sixty years of specialized experience 
stands behind Davis engineers—ready to help you solve 
your individual plant problem. DAVIS REGULATOR 
CO., 2508 South Washtenaw Avenue, Chicago, Illinois. 


DAVIS 


AUTOMATIC 
VALVE SPECIALTIES 





AIR CLEANERS 
Burgess Battery Co. 
AIR COMPRESSORS 
De Laval Steam Turbine Co. 


Fuller Company 
Worthington Pump & Machy. 


Corp. 
AIR PREHEATERS 
Air Preheater Corp. 


ah ERS, Fina OR 
gineer Co. 
Peabody Eng’r’ hoy “Gorn. 

R-S Products 
BURNERS, OIL 

posing bes The 

ea ng’r’ 

R-S Products Corp. 
BURNERS, WIDE RANGE OIL 

Peabody Eng’r’g Corp. 
CABLEWAYS 


Babcock & Wilcox ey The 
Combustion Engrg. C ne. 
Foster Wheeler Corporation Sauerman Bros., Inc. 


Green Fuel Economizer Co. 
CEMENT, IRON 
AIR WASHERS Smooth-On Mfg. Company 
American Blower Corp. CEMENT, REFRACTORY. 


ANTI-CORROSIVE COATINGS ACID PROOF, FURNACE 
Dampney Co. of Amer. AND HIGH TEMPERATURE 


Haering & Co., Inc., D. W. Atlas Lumnite Cement Co., The 


1 » Th 
ANTL-FRICTION METAL * oe 
Prrencony act & COM ee Kellogg. Ce, The Me Wi. 
* - ectric Chemical Co. 
BUSTION Haering & Co., Inc., D. W. Wahl Refractory Products Co. 
Carborundum Co., The BOILER FEED WATER CHAINS, DRIVE 
BAFFLES, BOILER PURIFYING APPARATUS tig Sag 
Engineer Co., The Cochrane Corp. 


Morse Chain Co. 
BEARING METAL Higin Softener Corp. See Jaco el 
Magnolia Metal Co. ee eee Mfg. Co., Inc. Mr cals cares y Co. 
t ‘7 
BELTS, V tre ae oy Co. The SREA 
Gilmer Co., L. H. 


be * aw Gu. & L. D 
United States Rubber Co. BOILER SETTINGS i 


Bird-Archer Co., The ; 
BELTING, So Carborundum Co., The Buromin Company, The 
Gilmer & Co., Engineer Co., The 


H. Dearborn Chemical Company 
United States Rablce Co. Electric Chemical 
BOILER & TURBINE 
BELTING, ag ged CHAIN COATINGS 


Cochrane Corp. 

Dearborn Chemical Company 

Electric Chemical Co. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 
Hall Laboratories, Inc. 

Haering & Co., Inc., D. W. 

Infilco ‘incorporated. 

National Aluminate Corp. 

Permutit Co., The 


BOILERS, POWER AND 
HEATING 


Elgin Softener Corp. 
Henszey Company 

Infilco Incorporated 
National Aluminate Corp. 


BOILER COMPOUNDS 


Bird-Archer Co., The 
Buromin Co., 


Babcock & Wilcox Comoe. The 
Combustion see © 5 
Foster Wheeler orporation 
Murray Iron Works Co. 
Springteld Bo poe as 

Co., Inc., Henry 
Wiskes Boiler Co., The 


BREAKERS COAL 
American Pulverizer Co. 
Pennsylvania Crusher Co. 

Elgin Softener Corp. 
BRONZE BAR METAL Haering & Co., , D. W. 
Morse Chain cetera aie. dads Magnolia Metal Co. National ‘Alursinate’ Corp. 
BLOWERS, nine AND seen tats : 
FURNACE BOILER TUBES 


Permutit Co., The 
BUCKET ELEVATORS 
American Coal B 
‘pest Co. Babcock & Wilcox Tube Co. 


CHIMNEYS 
Link-Belt Co. American Chimney Corp. 
De Laval Steam Turbine Co. aah 
Green Fuel Economizer Co. Steel & Tubes Division of BURNERS, COAL, PULVER- 
Republic Steel Corp. IZED 


CINDER TRAPS 
Green Fuel Economizer Co. 
BLOWERS, TURBINE 
Fiion Compan 


CLEANERS, INDUSTRIAL 
Terry Steam 2 Turbine Co., The 


Peabody Eng’r’g Corp. 
BOILER WATER TREAT- iain AND VACUUM am 
NT BURNERS, COMBINATION, Breuer Elec. Mfg. 
BOILER BLOW-DOWN il Ww, H.a@L.D. OIL & GAS, OIL & COAL’ CLEANING COMPOUNDS 
STEMS Bird-Archer Co., The GAS & COAL Calgon, Inc 


Cochrane Corporation Buromin Company, The Peabody Eng’r’g Corp. Dearborn Chemical Company 








What This Symbol 
Means To You 


tained by members of The Associated Busi- 
ness Papers, Inc., are so rigid that less than 
200 of this total group qualify for member- 
ship. For one thing, qualifying papers must 
maintain membership in the Audit Bureau of 
Circulations, whose impartial audits show ad- 
vertisers exactly how many interested readers, 
like yourself, voluntarily pay for their busi- 
ness papers. And each A.B.P. publication 


Banded together in The Associated Business 
Papers, Inc., is a group of 144 dominant 
business publications serving virtually every. 
industrial, professional and merchant group 
in the land. We believe that it is in the best 
interests of our subscribers to align Power 
Plant Engineering with these leaders who are 
pledged to uphold the highest standards in 





publishing and editorial content. Through 
the constant exchange of publishing lore in 
our association with them, we can be of 
_ greater value to our readers. 


Although approximately 1600 so-called busi- 
ness papers are listed in various references, 
the standards of publishing practice main- 


must be independently operated, editorially 
unfettered, ethically administered. 


Power Plant Engineering is proud of its mem- 
bership in the A.B.P. and of the publishing 
standards which help to make it an accepted 
authority in the field of power generation, 
transmission and utilization. 
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COAL, ASH BAnDLInG AND 
STORAGE EQUIPM 

Beaumont Birch =" 

Fuller Company 

Link-Belt Co. 

Sauerman Bros., Inc. 

COAL BUNKERS, HOPPERS 

Beaumont Birch Co. 

COAL CRUSHERS 

American Pulverizer Co. 

Link-Belt Co. 

Pennsylvania “Crusher Co. 
COAL eee & MEASUR- 
ING EQUIP 

youemaet Birch Go. 

ichardson Scale Co 
. Wesunghouse Elec. & Mfg. Co. 

Syntron Company Worthington Pump & Machy. 

COCR. AIR AND STEAM Corp. 


Crane Co. 
Dart Mfg. Company, E. M. yt AL aig 


Fairbanks nay ae The ; * 

Lunkenheimer Co. “a Th e American Pipe Bending Mach. Co. 
CONDUITS, INSULATING 
HEATING 


Nicholson & Co., W. 
Williams Valve Co., The D. T. f N 
COMBUSTION CONTROL Ric-Wil Company, The 
SYSTEMS CONTROL. > ‘ieee 
American Coal Burner Co. ELECT 
Askania Regulator Co. fae ea! sill Inc. 
— Heter Company General Electric Company 
rown Inst. Co. e 
Canton Stoker Corp. CONTROLLERS, LIQUID 
LEVEL 
Cash Company, A. W. Cash Company, A. W 
Engineer Co., The Gachvané orp. 5 
Fisher Governor -~ 
Foster E 


Hagan Corporation 
5 
Northern Tieciete Co. 


Hays Corporation, The 
Leeds & Northrup Co. 

CONVEYING SYSTEMS 
Beaumont Birch Co. 


Republic Flow Meters Co. 
COMBUSTION RECORDERS 
Link-Belt Co. 
Sauerman Bros., Inc. 


Bacharach Ind. Inst. Co. 
Brown Instrument Co., The 
Coes é ELEVATORS 
FOR CO D ASH 


Hays Corporation, The 
Leeds & Northrup Co. 
HAN SEIN i 
Beaumont ier Co. 


Permutit Co., The 
COMPOUNDS, PIPE JOINT 

Smooth-On Mfg. Company Link-Belt 
COMPRESSORS, GAS Fuller Company 

— ONIN SUE ios 
ee ROTARY American Blower Corp. _ 

ee Foster Wheeler Corporation 

CONDENSERS 


Marley Company, ams 
Allis-Chalmers Mfg. Co. Pritchard & Co., J 
Elliott Company 


Yarnall-Waring ll 


Foster Wheeler ace 
Lummus Co., 





COOLING TOWERS 
Foster Wheeler Corp. 
Marley Company, The 
Pritchard & Co., J. F. 


COPPER PIPING 
Scovill Mfg. Co. 


ae INHIBITORS 
Betz, W. & L. D. 


jae Ba hy Co., Inc., D. W. 


COUPLINGS, FLEXIBLE 
American Blower Corp. 
Morse Chain Co. 
Nicholson & Co., W. 
Terry Steam Turbine %o., The 


COUPLINGS, UNION 
Dart Mfg. Co., E. M. 

DEAERATORS AND 

DEAERATING HEATERS 
Cochrane Corporation 
Elliott Company 
Swartwout Co., The 

DECONCENTRATORS 
Elgin Softener Corp. 


DESUPERHEATERS 
Elliott Company 
Northern Equipment Co. 
DIESEL ENGINES 
Baldwin-De La Vergne Sales 


Corp. 
Worthington Pump & Machy. 
Corp. 


DRIVES, V BELT 
Allis-Chalmers Mfg. Co. 


DUST COLLECTORS 
American Blower Corp. 


ECONOMIZERS 
Babcock & Wilcox Co., The 
Combustion Eng’r’g Co., Inc. 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 


EJECTORS 
Elliott Comoeny 
Lummus Co., 
Westinghouse Tee. & Mfg. Co. 


ELECTRICAL SUPPLIES 
Cutler-Hammer, Inc. 
General Electric Company 
Westinghouse Elec. & Mfg. Co. 
ELECTRICAL WIRE AND 
CABLES 
General Electric Company 
ENGINED, O88. OIL, 


GASOLIN 
Baldwin-De La Vergne Sales 


Corp. 
—ae Pump & Machy. 
ENGINES, PUMPING 

Murray Iron Works Co. 
ENGINES, STEAM 

Elliott Compan 

Murray Iron Works Co. 

Skinner Engine Co. 

Troy Engine & Mach. Co. 


ENGINE STOPS 
Strong, Carlisle & Hammond Co. 


EVAPORATORS 
Foster Wheeler Corporation 
Lummus Co., The 


EXHAUST HEADS 
Cochrane Corp 
Swartwout Co, The 


FABRICATION, STEEL 
PLATE 
Graver Tank & Mfg. Co., Inc. 


FANS, EXHAUST, VENTILAT- 
ING AND DRYING 
American Blower Corp. 
FEEDERS, CHEMICAL 
Fuller Compan: 
Manzel Bros. Co. 
FILTERS, OIL REMOVING 
Elgin Softener Corp. 





<TeADIUSTABLET 


SAVE 
LABOR 


SAVE 
MATERIAL 


SAVE 
TIME 


WEDGE Chill Rings with the 

patented SPLIT Feature are 

far more efficient than ordi- 

nary rings. Because of the 

SPLIT Feature they will automatically ADJUST themselves 

TIGHTLY to the irregular diameter of unfinished inside sur- 

faces of pipe. This speeds aligning and assures a perfect 

union. You can weld FASTER and get a STRONGER joint, 
and save welding material by using WEDGE Chill Rings. 


Split Feature 
Patented 


Write for Circular and Prices 


WEDGE PROTECTORS, INC. 
9526 Richmond Ave. Cleveland, Ohio 


WEDGE stk SAVE MONEY 


CHICAGO, AUGUST, 1942 


| FuEt is Vital for Victory 


Sel 


PYRITE COx Readings 


Expose Fuel Waste 


INSTANTLY/ 





The amazingly simplified FYRITE 
“Orsat’’ Analyzer makes accurate 
flue gas tests easy—instantly tell- 
ing you what percentage of your 
fuel is being wasted. The FYRITE 
is conveniently held in the hand 
while analysis is taken. It is ac- 
curate within 14 of 1% COz; spill- 
proof in any position; rugged, 
durable, compact. More than 
in use. 

RETURN COUPON BELOW. Obtain literature 
on Fyrite and learn how to get immediate 
delivery under priority regulations. 








SEND DATA ON FYRITE “ORSAT”’ 


COMPLETE 
WITH INDUSTRIAL 
TYPE FLUE FILTER 





$185° 
BACHARACH 


Industrial Instrument Co. 
BENNETT ST 
PITTSBURGH. PA 


Nome 





Address 








City 








FEEDERS, PULVERIZED 
COAL 


Fuller Company 


FEED WATER HEATERS 
AND PURIFIERS 
Cochrane Corporation 
Blliott Company 
Foster Wheeler ene 
Swartwout Co., 
Worthington a & Machy. 
Corp. 
FEED WATER TREATMENT 
Allis-Chalmers Mig. _ 
Betz, W. H. & L 
Bird-Archer Co., ‘the. 
Buromin Company, The 
Cochrane Corp. 
Dearborn Chemical Company 
Electric Chemical 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Hall Laboratories, Inc. 
Haering & Co., Inc., D. W. 
Infilco Incorporated 
National Aluminate Corporation 
Permutit Co., The 
Syntron Company 
Taylor & Co., W. 


FILTERS, OIL 
Bowser & Co., Inc., S. F. 


FILTERS, OIL REMOVING 
Infilco Incorporated 


FILTERS, WATER 
Cochrane Corp. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 
Permutit Co., The 


FIRE BRICK AND CEMENT 
Babcock & Wilcox Company, The 
Carborundum Co., The 

FIRE HYDRANTS 
Kennedy Valve Mfg. Company 


FITTINGS, FLANGE AND 
PIPE 


American Pipe Bending Machine 
Co., The 

Crane Co. 

Dart Mfg. Co., E. M. 

Grinnell Company, Inc. 


Eations Co., The M. W. 

ly Valve Mfg. Company 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Taylor Forge & Pipe Wks. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., Henry 
Watson-Stillman Co., The 


FITTINGS, FORGED STEEL 


Cochrane Corp. 
Watson-Stillman Co., The 


FITTINGS, WELDING 
Kellogg Co., The M. W. 
Midwest Piping & Su y bad 
Taylor Forge Pipe 
Tube Turns, TH ole 
Vogt Machine Co., Inc., Henry 
Watson-Stillman Co., The 


FLAT GAUGES 
Ernst Water Column & Gage Co. 


FLOATS 
Ernst Water Column & Gage Co. 
Nicholson & Co., W. H. 
Reliance Gauge Column Co. 


FLOOR REPAIRS AND 
RESURFACING 
Flexrock Co. 


FLOW METERS 
American Dist. Steam Co. 
Bacharach Ind. Inst. Co. 
Bailey Meter Company 
Cochrane Corporation 
Republic Flow Meters Co. 


FLUE GAS ANALYSIS 
INSTRUMENTS 
Bacharach Ind. Inst. Co. 


FURNACE FIRE OBSERVERS 
Springfield Boiler Company 


FURNACE LINING BRICKS 
Babcock & Wilcox Company, The 
Carborundum Co, 


FURNACES, INDUSTRIAL 
R-S Products Corp. 


FUSES 
General Electric Co. 
Westies | ie & Mfg. Co. 


GASKETS 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co 


Garlock Packing 

Kellogg Co., The 
Raybestos, ttan, Inc. 
Smooth-On M 

United States Rauber Co. 


GAUGE COCKS 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 
Reliance Gauge €olumn Co. 


GAUGE GLASS PROTECTORS 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 


GAUGE GLASSES 
Corning Glass Works 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 


GAUGE GLASS Genres. 
HIGH TEMPERATUR 
Ernst Water Column & as Co. 
Huyette Co., Inc., The Paul B. 





OAORS. DRAFT, LIQUID 
Bailey Meter Company 
Brown Instrument Co., The 
Hays Corporation, The 
Liquidometer Corp 
Republic Flow Meters Co. 


oaneet. S  unaeetearal AND 
RECO NG 


ceasiads Ind. Inst. Co. 


GAUGES, TANK 
Liquidometer Corp. 


GAUGES, WATER 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 
Lunkenheimer Co., The 
Reliance Gauge Column Co. 
Yarnall-Waring Company 


GEARS, REDUCTION 
De Laval Steam Turbine Co. 
Terry Steam Turbine Co., The 
Westinghouse Elec. & Mig. Co. 


GENERATING SETS 
Allis-Chalmers Mfg. Co. 
Elliott Compan: 
orks Co. 
Terry Steam BS pees Co., The 
Troy Engine & Machine Co. 
Westinghouse Elec. & Mfg. Co. 


GENERATORS, ELECTRIC 
Allis-Chalmers _— Co. 
Elliott Compan: 

General Electric Com; “taf 
Murray Iron Works 

Terry Steam Turbine Co., The 
Troy Engine & Machine Co. 


GOVERNORS, PUMP 
Atlas Valve Co 
Cash ma y, A. W. 
a 
come Co. 





Foster g. Co. 
Northern ay all Company 
ye stabs & GRATE BARS 


& Emrich Co. 
hha oy Co., The C. 'E. 
Swartwout Co., The 








Use 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not — 
warp or sof fac 
its absorption is less A me 
1 per cent. . . That 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 

ba ag for descriptive bul- 





for trouble-free valve jobs 


“THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 
@ 








muna ETERS ee gene 


cmcace us Set 


Horizontal Cross Drum Boilers 
| Vertical Water Tube Boilers 

Inclined Curved Tube Boilers 

Horizontal Tubular Boilers 

















a 


Boiler Feed Water Controllers 


maintain a constant water lever 
in your boilers, feeding them 
in proportion to evaporation. 


Let us send you Circular E-12 


THE C. E. SQUIRES CO. 
E. 40th St. and Kelley Ave. 


Cleveland, Ohio 
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GREASE, LUBRICATING 
Cities Service Oil Co. 
shell Oil Co., Inc. 
s socony-Vacuum Oli Co., Inc. 
Standard Oil oe (Indiana) 
sun Oil C 
texas Company, "The 
Tide Water Associated Oil Co. 
HEATERS, WATER 
American District Steam Co. 
Lummus Co., 
HEAT EXCHANGERS 
pp J Co., The M. W. 
us, Co, i 
Maries 
Vogt oe a Inc., Henry 


HOISTS 
American Eng’r’g Co. 


HOSE 

United States Rubber Co. 
ICE MAKING AND 
eEnEEY 
MACHINERY 

Vogt Machin Co., Inc., Henry 

he’. ~~auamaad ump & Machy. 

orp. 


ILLUMINATORS, GAUGE 
GLASS 





Ernst Water Column & Gage Co. 


INSTRUMENTS, 
ELECTRICAL 


Biddle Co., Jas. G 
General Electric Comp pany 
Leeds & Northrup Co. 
INSULATION, HEAT 
Queries ans I — Dog 
et Magne 0. 
Johns-Manville “4 
INSULATION TESTERS 
Biddle Co., Jas. G 
INSULATING MATERIAL 
General Electric Company 


JOINTS, EXPANSION 


American District Steam Co. 
Yarnall-Waring Company 


LUBRICANTS 
Cities Service Oil Co. 

hell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
un Oil Company 
Texas Company, T 
Tide Water jk Oil Co. 


LUBRICATING PASTE 


Crane Packing Co 
Garlock Packing Co., The 


LUBRICATORS 
Bowser & Co., Inc., £. Sf 
Lunkenheimer Co. 
ae aaa i 
well Co., The Wm 
Williams Valve Co., The D. T. 


MAGNETIC SEPARATORS 
Cutler-Hammer, Inc. 
MECHANICAL DRAFT 
APPARATUS 
American Blower Corp. 
Green Fuel Economizer Co. 


METAL ENCLOSED 
CUBICLE CONTROL 


Cutler-Hammer, Inc. 


METERS, AIR AND GAS 
American Dist. Steam Co. 
Bailey Meter Company 
Cochrane Corp. 

Republic Flow “Meters Co. 


METERS, BOILER 
Bailey Meter Company 
Hays Corporation, The 
Republic Flow Meters Co. 





METERS, COAL 
Bailey Meter Compan: 
Beaumont Birch Co. Fe 


METERS, WATER AND 
STEAM 


American District Steam Co. 
Bailey Meter Company 
Infilco Incorporated 

ane Corporation 
Henszey Compan 
Republic Flow Meters Co. 
Simplex Valve & Meter Co. 


MONEL METAL RINGS, 
RODE CASTINGS. FORGINGS, 
BING, SHEETS, WIRE 

AN D WIRE CLOT ad 
International Nickel Co., Inc. 


MOTOR CONTROL 
Cutler-Hammer, Inc. 


MOTORS 


Allis-Chalmers Mfg. Co. 
Elliott Company 

General Electric Compan 
Westinghouse Elec. & Mig. Co. 


MUFFLERS 
Burgess Battery Co. 


NOZZLES FOR ALL 
PURPOSES 
Bacharach Ind. anaes 6 Co. 
ar! company 
¥ -Warin, ta 
NOZZLES, BOILER 
Taylor Forge & Pipe Wks. 


OIL AND GREASE CUPS 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Williams Valve Co., The D. T. 


OIL BURNING EQUIPMENT 
Engineer Co., The 


OILING AND FILTERING 
SYSTEMS 


Bowser & Co., Inc., S. F. 


OILING DEVICES 
Bowser & Co., Inc., 8. F. 


OILS, CUTTING 

Cities Service Oil Co. 

Shell Oil Co., Inc. 

Socony-Vacuum Oil Co., Inc. 

a Oil Co. (Indiana) 
Sun Oil Company 

Texas . omoany, The 

Tide Water Associated Oil Co. 


OILS, FUEL 
Cities Service Oil Co. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
tandard Oil Co. (Indiana) 


pany, The 

Tide Water Associated Oil Co. 
OILS, LUBRICATING 

Cities Service Oil Co. 
Shell Oil Co., Inc 
Socony-Vacuum Oil Co., Inc. 
Standard pany (Indiana) 
Sun Oil Com 


Texas Compan: 
Tide, Water ae danedeied Oil Co. 


OIL Pomrrne AND HEAT- 
ING EQUIPMENT 
Engineer Con 


OIL STORAGE EQUIPMENT 
Bowser & Co., Inc., F. 


OIL TANKS 
Bowser & oe i. & . FB, 
Graver Tank & . Co., Inc. 
M Sky >mpany 


ORSATS 
Bacharach Ind. Inst. Co. 





will ans 


No matter where your plant is located—no matter 
what your water problem may be—the ECCO 
SERVICE ENGINEER stands ready to serve you. 


He is the well trained representative of this 
company, whose comprehensive service embraces 
all. water and boiler feed water conditioning. 
Scale, corrosion, taste, odor, color or water soften- 
ing related to process or boiler feed, are just 

problems to be met and solved in 

the daily work of the Ecco Engineer. 


Write today for freeconsultation with 
our experienced engineering staff. 


FOR WATER CONDITIONING 


ELECTRIC CHEMICAL CO. 


8001 FRANKLIN AVE. 


CHICAGO, AUGUST, 1942 


« CLEVELAND, OHIO 





To Keep the wheels TURNING 
BOWSER 


LUBRICATING EQUIPMENT 


Lubricating the wheels 
of industry has been a 
Bowser specialty for 57 
years. Whether you need 
a single feed lubricator 
or oiler for one bearing 
.-. @ filter for an engine 
or turbine ... an over- 
flow sight or a pressure 
sight feed oiler ...a 
filtering system for cut- 
ting oils or coolants ,.. 
or even a huge system 
for a gigantic steel mill, 
you will find that it pays 
to consult Bowser. A 
staff of trained lubrica- 
tion engineers is at your 
service ... anytime. 


S. F BOWSER & CO.. Inc. 
Fort Wayne, Indiana 


* 


FILTERS 
LUBRICATORS 
OILERS 


TURBINE OIL 
CONDITIONERS 


SELF 
CONTAINED 
UNITS 


COMPLETE 
SYSTEMS 








LUBRICATING OiL EQUIPMENT SPECIALISTS 


METERING: DISPENSING» 


LUBRICATING: FILTERING: DISTILL 





PACKING, ASBESTOS, FLAX 
AND METALLIC 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns-Manville 
Raybestos-Manhattan, Inc. 


PACKING, METALLIC, FOR 
CONDENSER TUBES 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
France Packing Co. 
Garlock Packing Co., The 
Raybestos-Manhattan, Inc. 


PACKING, PISTON AND 
ROD, VALVE STEM 
Belmont Pkg. & Rubber Co., The 
Combination Pump Valve Co. 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns-Manville 
Ravbestos-Manhattan, Inc. 
United States Rubber Co. 


PACKING, SHEET, VALVE, 
PUMP 


Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 

Ehret Magnesia Mfg. Co. 
France Packing Co. 

Garlock Packing Co., The 
Johns- Manville 
Ravbestos-Manhattan, Inc. 
United States Rubber Co. 


cat, ANTI-CORROSIVE, 

ETAL, PROTECTIVE, 
STEEL PRESERVATIVE, 
HEAT RESISTING 


Dampney Co. of Amer. 
PHOSPHATE CONTROL 
pater 

Betz, W. H. > 

Taylor & Coe W. 

Ph CONTROL ie 


Betz, W. H. & L. D. 
Taylor & Co, W. A 





PIPE BENDING MACHINES 


American Pipe Bending Mach. Co. 


Watson-Stillman Co., The 


PIPE COILS AND BENDS 
American Dist. Steam Co. 
Grinnell Company, Inc. 
Kellogg Co., The M. W 
Midwest Piping & Sunn ply Co. 
National Valve & 

Rempe Someeny 
Scovill Mfg. 
ae. el rs ‘Pipe Wks. 
Vogt Machine Co., Inc., Henry 


PIPE COVERING 
American District Steam Co. 
Ehret Magnesia Mfg. Co. 
Johns- Manville 
Porter Co., H. W. 


PIPE SAVERS 
Sarco Company, Inc. 


PIPE SUPPORTS, GUIDES 
American District Steam Co. 
Grinnell Company, Inc. 


PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 


PIPING MANUFACTURERS, 
FABRICATORS 
Grinnell Company, Inc. 
Klee Bac bay c 
idwest weies 8 Mis 
National Valve gg 
Steel & Tubes Dine of 
Republic Steel Corp. 
Taylor Forge & Pipe Wks. 


POWER METAL 
Magnolia Metal Co. 


conn. See MenersarOn 

EQUIP 
Gilmer — i. H. 

Link-Belt Co. 
Morse Chain Co. 
Unie’ States Rubber Co. 
thington Pump & Machy. 
San. 

PROPORTIONING MACHINES 
Haering & Co., it .» D. W. 
Tavlor & Co., 

Wilson chontiont Feeders, Inc. 


PROTECTIVE COATING 
Dampney Co. of Amer. 


hE FUEL 
EQUIPMENT 
bc Birch Co. 
Combustion Engrg. Co., Inc. 
Foster Wheeler poration 


PULVERIZERS 
American Pulverizer Co. 
Pennsylvania Crusher Co. 


PUMP PRIMING SYSTEMS 
De Laval Steam Turbine Co. 


PUMPS, BARREL 
Blackmer Pump Co. 


PUMPS, BOILER FEED 
a Pump Co. 
lis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Warren Steam Pump Co., Inc. 
— Pump & *Machy. 
orp. 


PUMPS, CENTRIFUGAL 
Aldrich Pump Co. 
Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 


Pomona Pump Co. 
Quimby Pump Co., Inc. - 
Warren Steam Pump Co., Inc. 
Worthington Pump & Machy. 
Corp. 

PUMPS, DEEP WELL 
Aldrich Pump Co. 
Pomona Pump 


PUMPS, ELEVATOR, FIRE 
AND GENERAL SERVICE 
De Laval Steam Turbine Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 
PUMPS, HYDRAULIC 
PRESSURE 
Aldrich Pump Co. 
Blackmer Pump Co. 
Warren Steam Pump Co., Inc. 


PUMPS, OIL 
Bowser & Co., Ine.. S. F. 
Blackmer Pump 
De Laval Geeue “Turbine Co. 
Engineer Co., 
Manzel Brothers Company 
PUMPS, PORTABLE POWER 
Blackmer Pump Co. 
PUMPS, POWER, ELECTRIC 
Aldrich Pump Co. 
Blackmer Pump Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 
Worthington Pump & *"Machy. 
Corp. 
PUMPS, RECIPROCATING 
Watson-Stillman Co., The 
PUMPS, ROTARY 
Blackmer Pump Co. 
PUMPS, STEAM JACKETED 
Blackmer Pump Co. 
PUMPS, TURBINE 
Warren Steam Pump Co., Inc. 


PUMPS, VACUUM 

Fuller Company 

Warren Steam Pump Co., Inc. 
PUMPS, WATERWORKS 


Pomona Pump Co. 
Warren Steam Pump Co., Inc. 





HENSZEY 


BOILER 
FEED WATER 


METERS 


CAN MEASURE IT! 


This war of produc- 
tion has brought to 
light some unusually 
difficult measuring 
problems. 


Boiler Feed Water 
METER has been able 
to do the job where 
most ordinary meters 
failed 


led. 

Why? Because the 
Henszey Meter was 
developed to measure 


KEEP BOILERS AT ov RATINGS 


with 


Wahl 


REFRACTORIES 


From the complete Wahl line you 
can select easily applied, long last- 
ing refractories for arches, furnace 


doors, coke ovens and 


all furnace 


parts. We make prompt deliveries. 


or FREE COPY 


WRITE F 
REFRACTORY SELECTOR 
* 


THE WAHL REFRACTORY PRODUCTS CO. 
FREMONT, OHIO 





blowdown. 
There are no close 
clearances to cause 


trouble. There are a minimum of mov- 
ing parts. The Henszey Meter is equal- 
ly accurate at high or low flow, high 
or low p e on , du- 
plex, triplex or centrifugal pumps. It 
can be calibrated to read in gallons, 
pounds or cubic feet at any specified 
temperature. Sizes 10 to 600 G.P.M., 
cold water steady flow rating. Con- 


nections: 





%"’ to 6. Special sizes to 


order. 


Here's how it works 


Water enters the measuring 
chamber tangentially, spinning 
in the chamber as it passes 
through, forming a vortex. Each 
gallon that passes through this 
chamber makes the same number 
of revolutions of the water. 
vane is placed in the rotating 
water to impart this rotation to 
the register. 


166 


HENSZEY COMPANY 


Dept. C8 


HENSZEY 


Watertown, Wis. 





FAST, THOROUGH CLEANING — 
down goes fuel expense! 


Remove scale from boiler tubes the vibratory way—use a 


VIBRATAP 


Vibratory action dislodges all deposit, leaves the tubes really 
clean. Model shown is for fire tubes. Write for Bulletin V9 
illustrating both fire tube and water tube models. 


BRUNT EQUIPMENT CoO. 


59 SO. DIVISION ST. 





- BUFFALO, N. Y. 
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PURGERS 
Armstrong Machine Wks. 


PURIFIERS, BOILER FEED 
Cochrane Corp. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 
Permutit Co., The 


PURIFIERS, OIL 
Bowser & Co., Inc., S. F. 


PURIFIERS, STEAM 


Cochrane Corp. 
Hagan Corporation 
Infilco Incorporated 
Marley Company, The 


PYROMETERS 
Bailey Meter Co. 
Brown Instrument Co., The 
Leeds & Northrup Co. 


RECORDING INSTRUMENTS 
American Dist. Steam Co. 
Bacharach Ind. Inst. Co. 
Cochrane Corp. 

Leeds & Northrup Co. 
Sarco Company, The 
Simplex Valve & Meter Co. 


REFRACTORIES 
Atlas Lumnite Cement Co., The 
Carborundum Co., The 
Wahl Refractories Products Co. 


REFRACTORY PATCHING 
MATERIAL 
Atlas Lumnite gg Co., The 
Kellogg Co., Tf Ww. 
Wahl Wad Products Co. 


REGULATORS, DAMPER 
American Coal Burner Co. 
Askania Regulator Co. 
Atlas Valve Company 
Cash Company, A. W 
Hagan Corporation 
Hays Corporation, The 
Republic Flow Meters Co. 


REGULATORS, FAN ENGINE 


Askania Regulator Co. 
Atlas Valve Company 





REGULATORS, FEED WATER 
Atlas Valve Company 
Bailey Meter Company 
Northern Equipment Company 
Republic Flow Meters Co. 
Squires Company, The C. E 
Swartwout Co., The 


REGULATORS, PRESSURE 

Askania Regulator Co. 

Atlas Valve Compan 

Cash Company, x W. 

Davis Regulator Co. 

Fisher Governor Co. 

Foster Engrg. Co. 

Hagan Corporation 

Northern Equipment Company 

Republic Flow Meters Co. 
arco Company, Inc. 
quires Company, The C. E. 
trong, Carlisle & Hammond Co. 
Swartwout Co., The 
REGULATORS, 
TEMPERATURE 

Askania Regulator Co. 

Atlas Valve Company 

Foster Engrg. Co 

Sarco Company, Inc. 
REPAIR AND RESURFACING 
MATERIAL 

Flexrock Company 

Smooth-On Mfg. Co. 


RESEATING MACHINES, 
VALVE 





Leavitt Machine Co., The 
RESISTANCES 
Cutler-Hammer, Inc. 


RHEOSTATS 
Cutler-Hammer, Inc. 


RINGS, CHILL 


Wedge Protectors, Inc. 


RUST PREVENTIVES 


Dearborn Chemical bed 
Haering & Co., Inc., D 


SCALE REMOVERS, 
MECHANICAL 


Airetool Mfg. Co. 
Brunt Equipment Co. 
Elliott Company 
Roto Company, The 


SCALE REMOVING 
COMPOUNDS 


Bird-Archer Co., The 
Buromin Co., The 

Dearborn Chemical Company 
Electric Chemical Co. 
Haering & Co., Inc., D. W. 


SCRAPERS, DRAGLINE 


Beaumont Birch Co. 
Sauerman Bros., Inc. 


SCALES, COAL 


Beaumont Birch Co. 
Richardson Scale Co. 
Syntron Company 


SCRAPERS, TUBE 


Brunt Equipment Co. 


SEAMLESS TUBES 


Steel & Tubes. Division of 
Republic Steel Corp. 


SEPARATORS AND 

EXTRACTORS 
Cochrane Corporation 
Elliott Company 
Hagan Corporation 


Marley Company, The 


National Valve & Mfg. Co. 


Nicholson & Co., 
Strong, Carlisle & ies Co. 
Swartwout Co., The 
Williams Valve Co., The D. T. 
SEPARATORS, COMP. AIR 
Leavitt Machine Co., The 
SHAFTING 
Steel & Tubes Division ot 
Republic Steel Corp. 
SIGHT FLOW INDICATORS 
Cochrane Corp. 
SILENCERS 
Burgess Battery Co. 
SODIUM ALUMINATE 
Dearborn Chemical Company 
National Aiuminate Corporation 


SPEED INDICATORS 
Biddle Co., Jas. G. 


SPEED REDUCERS, CHAIN 
Link-Belt 
Morse Chain Co. 


synae Seorine 
EQU ENT 

ater 1 owl The 
Pritchard & Co., J. F. 
Yarnall-Waring Company 


SPRINKLERS 
Grinnell Company, Inc. 


SPROCKET RIMS 
Babbitt Steam Specialty Co. 


SPROCKETS 
Morse Chain Co. 


STEAM TRAPS 
American District Steam Co. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Cochrane Corporation 
Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. 
aa Valve Specialty 


Nicholson & Co., W. H. 

Sarco Comenar: Inc. 

Squires Co., The C. 

Strong, Catliste & Hammond Co. 





Swartwout Co., The 
Williams Valve Co., The D. T. 
Yarnall-Waring Company 


Foster Engrg. Co 








For All 
“HIGH-UP” 
VALVES 








Repair CONCRETE 


to a TOUGH Feather Edge... 


RUGGEDWEAR RESURFACER bonds solid and tight right up to 
irregular edge of old concrete. Won’t crack and crumble at joint where 
ordinary patching materials first show signs of going to pieces. Used for 


Every overhead valve in your plant should 
have the easy, safe, instant control from the 
floor which Babbitt Sprocket Rims provide. 
. . . Babbitt Rims are low in cost; quickly 
attached; they save time, steam and accidents. 
Install them now. Write for descriptive folder. 
BABBITT STEAM SPECIALTY CO. 
New Bedford. Mass., U. S. A. 


Babbitt 


memAdjustable— 
SPROCKET RIM 
with Chain Guide 


repairing holes, cracks, ruts, broken places in concrete floors... or for 
a complete, durable overlay. No chopping or chipping required—mikx the 
material—trowel it on. Sets up a smooth, heavy-duty —— wearing 
surface ... indoors or out. Dries fast. 


Request valuable i e 
booklet on “TOUGH FLO: 


MAKE THIS TEST! 


FLEXROCK COMPANY 


2323 Manning St., Philadelphia, Pa. 
Please send me complete RUGGEDWEAR information .. . 
details of FREE TRIAL OFFER—no obligation. 
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STOKERS, MECHANICAL 

OVERFEED AND GRATE 
American Coal Burner Co. 
American Engrg. Comp any 
Babcock & Wilcox Tube 
Combustion nyt Co., I ac. 
—— Stoker eins 

Flynn & Emrich 

Iron Fireman Mtg. C 
Westinghouse Elec. rs Mfg. Co. 


STOKERS, UNDERFEED 
American En et. Company 
Combustion ~ Co., Inc. 
Canton Stoker 
— Stoker a 

Flynn & Emrich Co. 
Iron Fireman Mfg. Co. 
Link-Belt Co. 
Westinghouse Elec. & Mfg. Co. 

STRAINERS 

com Company, A. W. 


avis Regulator Co. 
— Valve & Mfg. Co., Inc., 


Cy 
Elliott Company 
Fisher Governor "3 
Nicholson & Co. " W. H. 
Sarco Company, 
Strong, Carlisle’ & , Co. 
Yarnall-Waring Co. 
SUPERHEATERS, STEAM 
Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Marley Company, The 
SWITCHBOARDS 
General Electric Company 


SWITCHES, SAFETY 
Cutler-Hammer, Inc. 


TACHOMETERS 
Biddle Co., James G. 
Brown Instrument Co., The 


TANKS 
Graver Tank & Mfg. 
Kellogg Co., The 
THERMOMETERS, DIAL 
Sarco Company, Inc. 
THERMOMETERS, INDICA- 
RDING 


TING & RECO 
Leeds & Northrup Co. 


> Co Inc. 


TILE CONDUIT FOR 
STEAM LINES 
rican a Steam Co. 
Porter Co., H. W. 
Ric-Wil Co.,. The 


TRAPS, COMPRESSED AIR, 
VACUUM 


American Blower Corp. 
Anderson Co., The V. D. 
Armstrong Machine —_— 
Nicholson & ag ~ igs 

Sarco Company, I 

Strong, Carlisle & ‘Hemened Co. 


TRAPS, STEAM, RADIATOR 
AND RETURN 
American District Steam Co. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & ag . H. 


Sarco Company, 
Strong, — e iy , aor 


Yarnall-Waring Company 


TUBE CLEANERS, BOILER 
AND CONDENSER 

Airetool Mfg. Co. 

Brunt Equipment Co. 

Elliott Company 

Roto Company, The 


TUBING 
— Mig. Co. 
Steel & Tubes in of 
Republic Steel Corp. 


TURBINES, gong 
Allis-Chalmers Mfg. Co. 
De Laval Steam Testine Co. 
Elliott Company 
General Electric Company 
Murray Iron Works Co. 


Terry Steam Turbine Co. ig 
Westinghouse Elec, & Mfg. C 


TRY COCKS 
Ernst Water Column & Gage Co. 


UNDERGROUND HEATING 
SYSTEMS 


American District Steam Co. 
Ehret Magnesia Mfg. Co. 
ohns-Manville 
orter Co., H. W. 
Ric-Wil Company, The 


UNIONS 
Crane Co. 
Dart Mfg. Co., 
Edward Jalve oy Mis. Co., Inc., 
The 


UNIT HEATERS 
American Blower Corp. 
Cutler-Hammer, Inc. 
Grinnell Co., Inc. 
Murray Iron Wks. Co. 


VALVE DISCS 
Combination Pump —_— Co. 
Fairbanks Company, 
Garlock Packing Les 
United States Rubber Co. 


VALVES, ACID 
Everlasting Valve Co. 


VALVES, AIR OPERATED 
Everlasting Valve Co. 


VALVES, ANGLE 
Edward Valve & Mfg. Co., Inc., 


The 
Everlasting Valve Co. 


VALVES, ALTITUDE 
Chapman Valve Mig. Co., The 
Fisher Governor Co. 
Golden-Anderson Valve Specialty 


Co. 
Simplex Valve & Meter Co. 


VALVES, AUTOMATIC 
CUT-OFF 
Edward Valve & Mfg. Co., Inc., 
The 


Northern Equipment Company 
R-S Products Corp. 


VALVES, AUTOMATIC STOrF 
AND CHECK 
Chapman Valve Mfg. Co., Th 
Davis Regul tor Co. 
—" alve & Mfg. Co., Inc., 


pe En 
Golden-An - lag Valve Specialty 


Co. 
Powell Co., The Wm. 
VALVES, BACK PRESSURE 
Cochrane Corp. 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 


VALVES, BLOWOFF 
Chapman Valve Mfg. Co., The 
Cochrane Corporation 
Crane Co. 
— Valve & Mfg. Co., Inc., 


Everlasting Valve Co. 
Fairbanks Company, 5 mee 
Powell Co., The 
rg tens & Cady Division 
of American Chain & Cable Co. 
Yarnall-Waring Company 


VALVES, CHECK 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Crane Co. 

— Valve & Mfg. Co., Inc., 


Fairbanks Company, The 
Golden-Anderson Valve Specialty 


Co. 
Kennedy Valve Mfg. Company 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Reading- Pratt & Cady Division 
= American Chain & Cable Co. 
Machine Co., Inc., He: 
wi iams Valve Co., The D. 








OW WE ELIMINATE ALL wo 


ORR, RIES 


So Here It Is! 


You Have Wanted lt— 


We xno 
; 


MEASURING OUR VALUABLE STORED 


Real One-Man 
Portability with 


TORNADO 


Portable Industrial Cleaner 


TAKE it to the job—with one man 
—and with its full 1 h. p. moter, 
NK De 40-lb. weight, 49” waterlift, 1 
They? c.f.m., do a thorough and ‘suiek 
cleanup. 
The most powerful, portable 
Today, Increased Production demands that unit made, TOR ~*~ wnety 
an accurate record be kept immediately ; cleans walls, ecg Soe ot a 
availableof all valuablestored liquids. Many tenance. ty Fo ie ig tomo 
industrial users wiselyrely upon thedepende everything. It’s your move! 


ability of LIQUIDOMETER Tank Gauges. 
100% automatic—these gauges insure accurate eeiteas at all times. 
a 
You Get UNFAILING REGULARITY in 
MANZEL LUBRICATORS 


No pumps, valves, or auxiliary units required to read them. Models 
available so that readings can be taken remotely from or directly at the 

Manzels never forget. They deliver an accurately measured 
amount of oil with each pump stroke. 


tank. Remote reading types utilize balanced hydraulic transmission 
system which completely compensates for temperature variations on 
communicating tubing. Accuracy unaffected by specific gravity of 

Manzels are fully automatic—they 
start, stop, speed up and slow down 
with the engine or machine. 


tank liquid. 
Approved for gauging hazardous liquids by 
Manzel’s large filling cup 
makes servicing easy and the 


Underwriters’ Laboratories and other similar 
extra large reservoir requires 


groups. 
Models available to automatically control 
less frequent filling. 
Manzels are standard equip- 


pumps, motors, signals or other devices for 

maintaining minimum or maximum liquid 
ment on engines, compres- 
sors, pumps, machine tools 


levels. 
Write for complete details. 
and other machinery. 
Ask for Catalog 25-C: 


11e LIQUIDOMETER core 


LONG ISLAND CITY, N.Y 
327 Babcock St. Buffalo, N. Y. 


119U! “ BY USING 











FREE TRIAL—WRITE To 


BREUER ELECTRIC MFG. CO. 
5108 Ravenswood Ave. 
CHICAGO 














36-3! SKILLMAN AVE., 
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VALVES, Sees atenamnsil 
OPE 

ow < re Co., The 

Chapman Valve Mfg. Co., The 

Cutler-Hammer, Inc. 

Davis R lator Co. 

Edward Valve & Mfg. Co., Inc., 


The 
Everlasting Valve Co. 
Fairbanks Company, The 
Northern Equipment Company 
Powell Co., The Wm 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
VALVES, FLOAT 
a Valve Com; = { 
ash Company, 4 
Davis Regulator Co. 
Fisher Governor Co. 
VALVES, GAS 
Everlasting Valve Co. 


VALVES, GATE AND GLOBE 
Chapman Valve Mfg. Co., The 


Crane Co. 
Edward Valve & Mfg. Co., Inc., 
The 


Everlasting Valve Co. 
Fairbanks na anne she 
Grinnell Sr agg ag 
Kennedy Valve fg.  — 
Lunkenheimer Co., The 
National Valve & Mfg. Co. 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
R-S Products Co: 
ax ag & Hammond Co. 
Vout achine Co., Inc., Henry 
Williams Valve Co., The D. T. 
VALVES, aes ge ig 
Cash Company, £. 
Chapman Valve a oo? The 
— Valve & Mfg. Co., Inc., 


Fairbanks rave Mig. Ce 

Kennedy Valve M Dodieaay 

Powell Co., 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

Vogt Machine Co., Inc., Henry 

Yarnall-Waring Co, 


VALVES, LEVER BALANCED 


Cash Company, A. W. 
Fisher Governor Co. 


VALVES, NON- — 
Davis Regulator Co 


ue Valve & Mfg. Co., Inc., 
e 

Foster Co. 

Gol lire LB Valve Specialty 


Co. 
Powell Co., The Wm. 
Vee OIL FIRING 
Ever Valve Co. 


VALVES. PISTON OPERATED 


Everlasting Valve Co. 
VALVES, PLUG 
Fairbanks Com; any, The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
VALVES, POP SAFETY 
Crane Co. 
Lunkenheimer Co., The 
Reading-Pratt & Cady Division 
American Chain & Cable Co. 
VALVES, PUMP 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Garlock Packing Company 
United States Rubber Co. 
VALVES, RADIATOR 
American District Steam Co. 
Crane Co. 
Fairbanks Company, The 
Kennedy Valve Mfg. Co. 
Williams Valve Co., The D. T. 
VALVES, REDUCING 
REGULATING AND RELIEF 
Atlas Valve Company 
Brown remy Co., The 
be Com: y, A.W. 
ochrane eens ion 
Davis ve r Co. 


~y" Mig. Co., Inc., 


Easiest Sor Gocetnee Co. 
‘oster 
Golden-Anderson V Valve Specialty 


Compan: 
Division 
Cable Co. 
Co. 


& Co. 
The 
VALVES, STEEL 
Chapman Valve Mfg. Co., The 


Edward Valve & Mfg. Co., Inc., 


Kennelly Valve Mfg. Company 
Lunkenheimer Co., The 
Powell Co., The Wm 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 
VALVES, THROTTLE 
Everlasting Valve Co. 
VALVES, 3 WAY AND 4 WAY 
Nicholson & Co., W. H. 
VENTILATING APPARATUS 
American Blower Corp. 
VinRezons, ELECTRO- 
MAGNE 
enced Company 
VOLTAGE REGULATORS 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
WASTE HEAT RECOVERY 
SYSTEMS 


Babcock & Wilcox Co., The 


WATER COLUMNS AND 
ALARMS 


bye Water ay a & Gage Co. 
unkenheimer The 
Reliance Gauge Column Co., The 
arnall-Waring Company 


WATER, coosine 
By ee 
arley Dies he 
Pritchard & Co. 


Yarnall-Waring Company 
WATERPROOFING COM- 
POUNDS 


Flexrock Company 
Smooth-On Miz. Co. 


WATER PURIFYING AND 
SOFTENING SYSTEMS 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, T The 
Corpora’ 
Dearborn Chemical ;, = 


Infilco Incorpora 
National — Corporation 
Permutit Co., The 


va Ks. tay G 
= ENT 
vom H. & L. D. 
Bint Arche: Co., 1 The 
Buromin Co., 
Dearborn Chemical Company 
Electric ag Co. 
Haering & Co., Inc., ’D. W. 
National Aluminate ’ Corporation 
Taylor & Co., W. A. 
WATER WALLS 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Springfield Boiler Company 
WEIGH LARRIES 
Beaumont Birch Co. 
Richardson Scale Co. 
Syntron Co. 
WELDED PIPE 
Kellogg Co., The M. 
Midwest Piping J & sSopol a. Co. 
National Valve & 
Tayor Forge & Dine es 


WHISTLES 


Edward . 
Foster Engrg. Co. The Combustion Engrg. Co., Inc. Lunkenheimer Co., The 








“PENNSYLVANIA” CRUSHERS 


For Water Gage Safety adaiies 
Reduce R.O.M. for Stoker or Pulver- 


on High Pressures— 
fzer feed with absolutel be ees and 


s =" 
= Pa low “over-grindin wity- 
Reliance MICASIGHT bree : impact. Automat Sean at eae e034 
° K ‘ ) damage, tramp iron, mine debris and 
Boiler Water Gage Insert mw K hard rock. Low H.'P.... slow s 
A gee FR a 
= 1) : e y depen e. 
Reliance Micasights won't burst or leak. Un os y — built —. 


breakable mica, securely clamped by strong >. 3005 and No. 3004. 
steel fingers in a sturdy insert body, with- HAMMERMILLS 


stands highest steam pressures. Mica resists ERSIB 
erosion —is easily cleaned if it becomes dirty. PR emir Hpi in Lhe 


D> Hundreds of Micasights are in oe ee en “péumeteonie 
service on vital high pressure boil- feature. Automatic hammer turning. 
ers. Because they must be maintained Foe Oe = gy . . - Adjustable 

for important war oe women we os 
- must conserve our hard-to-replace Stecibuili. Patented. ‘Balletin No. 1030. 
supply of high grade mica for these 


“BRADFORD-HAMMERRILLS” 
installations,so we can’t promise de- 


Combine good features of “Pennsyl- 
livery on new Micasights from rend vania” Bradford Breaker and Hammer. 
on. As a wat-time emergency substi- m e or smaller. Cru 
tute, use Reliance Mica Protected finer than ea 60 TP IL. Regoedly 
Flat Glass Inserts. It is possible to use 
lower grades, thinner sheets of mica 


Steelbuilt. Patented. Bulletin No. 7001. 
in this insert for temporary service. SINGLE | BOLLS 4 down, feed. Quick 
Write for information and prices. 


adjuctebinicy yea %” to 8” sizing... 
THE RELIANCE GAUGE COLUMN CO. Tree ES een i 
5902 Carnegie Ave., Cleveland, Ohio 





P protection. 
dependable, 25 t to B00 T.P.H. 


slow 
modest H.P. Crush Ash Clinker. Steel- 
built. patented. B Bulletin No. 2006. 


“GRANULATORS” 


Granulate materials of medium a 


k, etc., to product sizes % 
with minimum fines and oversize. Oper- 
ation practically dustless. Bulletin 


No. 9000. 


PENNSYLVANIA CRUSHER CO. 
Liberty Trust Bidg., PHILADELPHIA, PA. 


New York Pittsburgh 
London Los Angeles 





Chicago 
Birmingham 











CHICAGO, AUGUST, 1942 








INDEX TO 


Airetool Manufacturing Co.....154 


Air Preheater Corp. ......... 119 
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American Coal Burner Co.. .40, 146 
American District Steam Co... .156 
American Engrg. Company.... 13 
American Pipe Bending Machine 


(SO8 MCS a ao. cee eat Deke ” 
American Pulverizer Co. ...... . 
American Radiator & Standard 

Senttery COED. oo 6.0 .0ves5 22-23 
Anderson Co., The V. D....... 132 
Armstrong Machine Works... .6- 7 
Askania Regulator Co. ........ 


Atlas Lumnite Cement Co., The. 14 
Atlas Valve Company......... 


Babbitt Steam Specialty Co... ..167 
Babcock & Wilcox Co., The. .24-25 


Bacharach Ind. Inst. Co. ...... 163 
Bailey Meter Co. .....0 06056560 12 
Baldwin De La Vergne Sales 
2 SER ey rene. 149 
Baldwin Locomotive Works... .149 
Beaumont Birch Company.... * 


Belmont Pkg. & Rubber Co., 


Bendix Aviation Corp. ........ i 
ete We a has Bs 8’ aR 109 
Biddle ee ry 118 
3ird-Archer Oy seer ere 
Blackmer Pump ‘So. eens. © 138 
Borg-Warner Corp. .......... 105 
Bowser & Co., Inc., S. F. ...... 165 
Breuer Electric Mfg. Co. ...... 168 
Brown Instrument Co., The.... * 
Brunt Equipment Co. ......... 166 
Burgess Battery Co. .......... 126 
Canton Stoker Corp. ......... * 
Carborundum Company, The. . . 107 
Cash Company, A. W......... * 
Chapman Valve Mfg. Co., The 
o vehinuaea seen Inside Back Cover 
Cities Service Oil Co. ....... . 143 


170 


Cochrane Corporation ........ 
pieialanle hp ieacgsireie kas ee 144 
Combination Pump Valve Co.. 
Combustion Engrg. Co., Inc.. 18- 19 
* 


Corning Glass Works......... 
pen 125 
Crane Packing Company ...... sg 


Cutler-Hammer, Inc. 3ack Cover 


Dampney Company of America, 


Wak nowhere es HbA a eae 26 
Dart Mfg. Co., a eS 120 
Davis Regulator ere ey 161 
Dearborn Chemical Co. ....... * 
DeLaval Steam Turbine Co. ...147 
Detroit Stelter Goci5...)66 03.4 * 
Edward Valve Mfg. Co., Inc., 

WE gr bib kc ede truss oe dase 101 
Ehret Magnesia Mfg. Co. ..... 34 
Electric Chemical Co. ......... 165 
Elgin Softener Corp. ......... 28 
Cg Rede eg Onna om 2-3 
Enpuieer Co. TRE. i. viaccess 124 
Ernst Water Column & Gage Co. 136 
Everlasting Valve Co. ........ 
Pawrbenkes Co. The ::.. 25556. 5% 127 
Fisher Governor Company..... * 
a a re 167 
Flynn & Emrich Co. .......... * 
loster Engrg. Company....... * 
Foster Wheeler Corp. ........ 113 
France Packing Co.....:.....' 150 
Fuller Compaity o.3)s. 007555 
Garlock Packing Co., The..... * 
General Coal Company........ * 
General Electric Co. . .16-17, 32-33 
Gioed-W 0nd Oo... 0. os seen 146 
Gilmer Company, L. H. ...... 115 
Globe Steel Tubes Co. ........ 137 
Golden-Anderson Valve Spe- 

CORRE GG: | 5 054 05s cxveescesd 150 


Graver Tank & Mfg. o,; pO Sa a 











Green Fuel Economizer Co. ... * 
Grinnell Co., Inc. * 


Paeting Ca; BIW inc nssees 140 
Hagan Corporation ...... 20-21, 42 
Hall Laboratories, Inc. ...20-21, 42 


Hays Corporation, The ....... 
Henszey Company ........... 166 
Huyette Co., Inc., The Paul B.. * 


Ideal Commutator Dresser Co... * 
Infilco, Incorporated ......... x 
International Nickel Co. ...... 157 
Iron Fireman Mfg. Co. ....... 171 
Johns-Manville .............. * 
Kellogg Co., The M. W....... * 
Kennedy Valve Mfg. Co., The.. * 
Leavitt Machine Co. ......... * 
Leeds & Northrup ee saik ies 
Link-Belt Company . Dwar 
Liquidometer Corp., ig 168 
Eemenies 00., TOP acc cies bs -141 
Lunkenheimer Co., The....... 99 
Magnolia Metal Co. ..........142 
Manzel Bros. Co. ..... = ay. 168 
Marley Company, The ........ 41 


Midwest Piping & Supply Co., 
aera 123 
Minneapolis-Honeywell Reg. e.. * 


ee ee ea ee ee er 


Moree Coe Co. ois Cenk uss 105 
Murray Iron Works Co. ...... 136 
National Aluminate Corp. ..... 97 
National Valve & Mfg. Co. ....139 
Nicholson & ‘Co., W. H. ...... 142 
Northern Equipment Ree 37 
Nugent & Co., Inc., Wm. W. * 
Peabody Engrg. Corp. ........ 31 
Pennsylvania Crusher Co. .....169 
Permutit Co., The... 6.00.0 ad 


POWER PLANT ENGINEERING 








fee “Mec es ee ela! ee ae eS 


Can Oa ON OM. oi om Oak Cam Se Oe 6 oO Se 


TRinTn 


pee, eee, Fe ee es es Ye Le. | 


Fe I ee | 


~! 


Ast Se 








* 


*¥ OV ¥N DN © 


* 


7 
‘1 

















Puree Pump Ge. 6.55... s.. f 


Porter & Co., Inc., H. W. ..... * 
Powell:-Co;,:- The: Wm. 2.00.2. 131 
Pritchard & RA Oe view Rcwk 151 


Proportioneers, Tne. A RT 
Quimby Pump Co. ........... 116 
Raybestos-Manhattan, Inc. ....122 


Reading-Pratt & Cady Div. of 
American Chain & Cable Co., 


DN aad ire peta a Hn A es 135 |. 
Reliance Gauge Column Co. ...169 
EE aiod CaN KVR COKER es * 
Republic Flow Meters Co. ..... * 
Republic Steel Corporation... .145 
Richardson Scale Company.... * 
Ric-Wil Company, The ....... 152 
Roto Company, The.......... 130 
Reo 6 roe COBD. onic cs no 128 
Sarco Company, Inc. ......... * 
Sauerman Bros., Inc. ......... 132 
NE EE MR oko 5% nis ces 43 
Sue en 6h, TMC... si cee ee 117 
Simplex Valve & Meter Co. ...148 
Skinner Engine Co. .......... 153 
Smooth-On Mfg. Co. ......... 158 
Socony-Vacuum Oil Co., Inc... 4-5 
Springfield Boiler Co. ........ 29 
Seunmes Co, Tae C.F... cn ces 164 
Standard Oil Co. (Indiana) . . 35-36 
Steel and Tubes Division...... 145 
Strong, Carlisle & Hammond 
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No# for These 
ARREN PUMPS 


In February, 1929, a large mill bought two 
Warren Pumps, each one to handle 1500 
G.P.M. of a hot soluble compound, against 
a head of 58 feet. 


Because of previous experience with other 
makes of pumps, a spare rotating member 
was ordered for each Warren Pump. To- 
day, 13 years later, the spare parts are still 
in the boxes in which they were shipped, 
and have never been used. 


If that is the kind of performance you want, 
get in touch with Warren. 







































WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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24 Hours a Day . 


.. 7 Days a Week 


with Iron Fireman POWERAMS 





Nine Powerams in the Bear Creek Oil Pumping Station of National Transit Co. (A 10th unit has been added since above photograph was made.) 


National Transit Company Operates 10 Powerams 


ARTIME operating conditions demand greater fire power— 
more reliable fire power—than ever before, and Iron Fireman 
heavy duty industrial stokers are delivering it. 

Urgent war needs make it necessary to operate the Bear Creek Oil 
Pumping Station of the National Transit Company, Parker’s Landing, 
Pa., at top efficiency, month in and month out, 24 hours a day, 
seven days a week. 

Here Iron Fireman Poweram underfeed stokers are maintaining a 
steady steam pressure, under heavy load conditions which enables the 
pumps to operate continuously, at top capacity. 

Not only has the National Transit Company been able to cut fuel 
costs, but substantial coal tonnage is being saved, thus aiding our 
national war program. 

Iron Fireman stokers are shipped from the factory complete with 
fans and automatic controls. Installations are quickly made. For full 
information, without cost or obligation, wire or write Iron Fireman 


Manufacturing Company, 3318 West 106th Street, Cleveland, Ohio. 
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PUSHER BAR — RAM DISTRIBUTION 


To meet the most varied industrial firing requirements, 4] standard catalog sizes and 
models of Iron Fireman stokers are available. These include both underfeed and pneumatic 
spreader types, and hopper and bunker-feed models. Iron Fireman engineering assures you 
of the correct stokers for your plant, taking into account fuel, load and operating conditions. 

Iron Fireman Poweram stokers, installed at the Bear Creek Oil Pumping Station combine 
worm feed with ram distribution of coal. The worm conveyor delivers the coal to the retort 
in a loose, easily-aerated condition. Reciprocating ram blocks distribute coal evenly, for 
efficient combustion, and prevent the packing of fuel. This type of stoker gives outstanding 


performance under heavy, continuous load conditions. 


AUTOMATIC 
COAL STOKERS 


POWER PLANT ENGINEERING 





Now Tougher than Ever 








...eXclusive Chapman process 


gives even more wear-resistance 
to List 960 Small Valves 


Chapman List 960 has always been tougher and 
longer-lived than any similar type of small valve. 
And now it’s even tougher . . . thanks to the 
new Chapman process which super-hardens the 
renewable stainless seat rings and wedges. This 
longer life is especially important under today’s 
conditions which call for utmost endurance from 
all plant equipment. So on all lines from 14” to 2”, 
get this extra measure of positive, easy-acting 
Chapman service ... plus also the time-saving 
convenience of being able to repack the valve 
under full pressure on the line. Outside or inside 
rising stem types. Write. 
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..With Specially Super-Hardened seats and wedges 


THE CHAPMAN VALVE MANUFACTURING CO., INDIAN ORCHARD, MASS., U.S.A. 
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LET THIS TIME-SAVING, SPACE-SAVING, 
PRODUCTION-SAVING METHOD OF 
HOUSING AND CENTRALIZING 
MOTOR CONTROL SERVE YOU NOW 








Every moment of delay, every extra and unnecessary machining, 

















assembling and installation operation, every unnecessary inter- 





Unitrol is a better method of mounting, housing and centralizin 


ruption to vital production, every diversion of manpower from Motor Control . . . from the individual unit up to the complete plo 
. . e serving motor control center. It is made up from standardized inter 
production to maintenance now assume tremendous importance. changeable parts. It is complete and usable at every step of the wa 
—— Py , It is inexpensive, speedy and easy to install, demount or chang 
They must be eliminated. That is why men responsible for the fate It is as “flexible as a rubber band.” 


of America’s production effort are turning to Unitrol . . . the The indi idual Unitrol Section Yy 
houses Motor Control for sev- 
eral motors or motorized ma- 
chines, is compact, space- 
saving, convenient and eco- 
nomical. No supports, no other 
structures or preparation 
necessary. 


4 


modern and better way of housing, installing and centralizing 


e 


Motor Control. 


Whether it’s Motor Control for a single machine or Motor 


Control for an entire factory, Unitrol makes the task of its in- 
<4 The individual Unitrol mount- 
ing frame is better for machines with built-in Motor 
Control. It eliminates many machining, wiring and 
assembling operations. 


stallation, servicing, change, extension or contraction so much 


easier that plant after plant is adopting Unitrol. 





For those who don’t know the many contributions of Unitrol to 
speed, space and production, there’s the 32-page booklet 
“Unitrol .. . the next step forward in Motor Control progress” 
... free for the asking. Only, ask for it now. CUTLER-HAMMER, 
Inc., 1392 St. Paul Avenue, Milwaukee, Wis. Associate: Canadian 





Cutler-Hammer, Ltd., Toronto. 






The complete Unitrol Control Center houses all the control and t 
control equipment in the plant, for easy, speedy man-power-saving } 
% / 







1892—1942 50TH ANNIVERSARY installation, maintenance, change, expansion or curtailment. No 
wall or floor preparation. No racks, trellises or frames. Permits in- 
stallation of more than double as much control in same space. 











Cutler-Hammer, Inc, 
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